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In recent years there has been a steady increase in the surgical treat- 
ment and reconstruction of deformities of the hand caused by rheu- 
matoid arthritis. Numcrous articles have appeared dealing with the 
general rehabilitation of the “rheumatoid hand” ( F l a f t  1963, Fowler 
1963, Inglis 1965, Laine, Sairanen 6 Vainio 1957, Lipscomb 1965, 
Straub 1959). Few, however, have gone into details or  have provided 
adequate operative procedures. It is thc purpose of this paper to pro- 
vide a follow-up study on the treatrncnt of various disabling deformities 
of the proximal intcrphalangeal (PIP) joints of the fingers exclusive 
of the thumb by a specific method, namcly, arthrodcsis utilizing Kirs- 
chner wires alone for fixation. It is further fclt that it is neccssary to 
dissect the “rheumatoid hand” into its component disabled parts to 
better evaluatc the efficacy of surgical treatmcnt. A t  the same time one 
would not of course lose sight of the fact that the entire spectrum of 
the disease must be tiornc in mind and that  thc status of all joints in 
the upper extrcmity must be evaluated. The overall goals of treatment 
were to provide these patients with a lwtter functioning cxtrcmity. 
More specifically we hoped to give a painless and stable union in a 
functional position in a reasonable period of time. A number of goals 
for PIP arthrodcsis was tletcrminetl by Nobrry  & Henrikson (1960) .  

C L I N I C A I, hl A T E R I A L 

This series represents all the PIP arthrodeses performed at the Rheumatism Foun- 
dation Hospital in Hcinola, Finland, from 1954 to 1964. There were 65 patients 
representing 122 procedures. The follow~-up statistics on the procedures themselves 
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are haset1 on the numher of arthrodeses, not the number of patients. There were 11 
males and 5 4  females. The ages of the t ime of operation ranged from 17 to 61 with 
the average heing 41. Fifteen were classified as having had the juvenile form of 
the disease, i.e. an onset before age 16. The duration of the disease ranged from 3 
to 35 years with an average of 15 (Table 1 ) .  Finger involvement occurred first in the 
course of the disease in 53 patients (81 per cent).  The index finger was operated 
upon 19 times, the middle finger 29 times, the ring finger 43 times and the small 
finger 31 times (Tahle 2 ) .  

Table 1.  Clinical material. 

Total n'umher of patients 
Number of follow-up patients 
Total number of operations 
Numher of follow-up eases 
Range of ages (aver.) 
Males 
Females 
Juvenile form 
Duration of disease (aver.) 
Length of follow-up (aver.) 

84 
65 (77  yo) 

150 
122 ( 8 0 % )  

17- 61 ( 4 1 )  years 
11 
54  
15 

3- 35 (15)years  
%- 11 (4.2)ycars 

D E F 0 R M I T Y 

The rheumatoid process may c:iuse varying deformities in the PIP 
joint. In  our series 62 fingers had buttonhole deformity, 41 1i:rtl in- 
trinsic-plus (swan-neck) deformity, 17 had flail fingers and 2 had 
other causes. The large number of 1)uttonholc deformities corresponds 
with the previously reported high incidence of this deformity in rheu- 
matoid arthritis (I,aine c' t  al. 1957).  It will be noted that the fourth and 
fifth fingers are particularly prone to dcvelop this deformity. The 
reasoil for this is a s  yet unexplained (Table 2 ) .  

Table 2. 

Deformity related to finger involved incidence 

Deformity 

Finger Button- Swan- 
Flail Other Total hole neck 

~~~ ~~ 

Index 4 8 6 1 I 9  
Middle 11 13 4 1 29 
Ring 25 12 6 0 43 
Small 22  8 1 0 31 
Total 62 41 1 7  2 122 
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F 0 L L 0 W-lJ P 

Arthrodesis of the P I P  joint was performed on 84 patients of which 65 
were available for follow-up (77 per cent) .  This represented 122 oper- 
ations followed and reported here out of 150 performed (80 per cent) .  
All 65 were seen clinically and all had post-operative X-rays. The follow- 
u p  time averaged 4.2 years. The longest was 11 years and the shortest 
6 months. An adequate length of follow-up is especially important in 
rheumatoid disease bccausc of the progrcssivc nature of the disease 
(Table 1 ) .  

I N D I C A T I O N S  

The overall purpose of arthrodesis in these patients was to restore 
function. When grip and digital function are impaired hy virtue of 
joint destruction, or irreparable damage to  joint stabilizing ligaments, 
arthrodesis in a functional position is indicated (Boyes 1964).  It has 
heen stated that fusions generally within the hand are not acceptable 
due to the progressive nature of the disease; and that fusion prcvi- 
ously performed to increase function may later hecomc a liability 
( F l a f t  1963). This has  not been our  experience in this series with the 
length of follow-up that we have. When a hand is rendered useless by 
the destruction of the P IP  joint, reconstructive procedures are  indi- 
cated where possible. The procedures for dealing with the PIP  joint are  
limited. Repair of the buttonhole deformity is extremely difficult in 
any hand and virtually impossible in the rheumatoid hand ( F l u f f  1963).  
The early swan-neck deformity can be improved hy the Littler proce- 
dure, hut in late cases with cartilage destruction or ligamentous in- 
stability or  dislocation, it is of no value (Inglis 1965). Capsulotomy is 
indicated when the integrity of the joint surface has been maintained, 
the surrounding structures are yielding and the collateral ligaments are 
the chief offenders. These criteria were not present in any of our 
cases. Digital arthroplasty is of questionable value generally and in the 
5 cases reported by Crryan (1959) ,  all had poor results. Prosthetic 
replacement has been adopted relatively recently and our  experience 
with it has been limited and not very favorable. The indications for its 
use are  limited as well. 

Thus, when patients were presented with hand function seriously 
impaired hy scvere deformity, dislocation, marked ligamentous insta- 
bility, andlor pain associated with joint destruction, it was felt that 
arthrodesis in a functional position was indicated. 
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T E C H N I Q U E  

Under tourniquet control a longitudinal midline incision is made 
centered over the PIP  joint. The central tendon is split in line with thc 
skin incision. The attachment of the central slip a t  the 1)ase of thc 
middle phalanx is removed and the collateral ligaments arc  dividctl with 
care being taken not to sever thc  lateral hands. Thc synovium is 
excised and the cartilaginous surfaces arc rcmovcd with n small ostclo- 
tome or  rongeur in such a way as to achieve the desired dcgrce of t'lcxion 
when the surfaces are  opposed. Two crossed Kirschner wires arc placctl 
across in such a way as  to engage a cortex on hoth the proximal and 
distal phalanges. Care must be taken to avoid distraction. I n  the cases 
done between 1954 and 1957 only one obliqucly placed wire w a s  usc~l .  
This technique has been successful in fractures (oom SnaI 1953) .  This 
was felt to be inadequate in  rheumatoid patients and since 1958 two 
wires have been used as normal routine. There arc in addition some 
special problems encountered in the rheumatoid hand which arc im- 
portant to note. Care must he taken not to rcsect too much of the head 
of the proximal phalanx. In rheumatoid arthritis it is often partly 
eroded. Too great a surgical resection will  reach the neck of the phn- 
lanx and bony contact with the base of the middle phalanx will be 
inadequate. In those cases where the head is largely destroyed in its 
entirety by the invading synoviuin, it may be necessary and dcsirahlc 
to place the re-shaped phalanx as an arrow into a target in an  effort 
to achieve better bony contact. 

If thrre  is marked bone loss as  in rnutilans deformity, or swore 
swan-neck deformity, a graft is placed between the prepared phalangcs 
and wires are  then similarly placed incorporating the graft. This has 
been performed in only 4 cases. The tendon is sutured together and 
the skin is closed with wire. A pressure dressing is applied. Plaster 
has not been used exept in a few cases with marked instability a t  the 
time of closure. Five days post-operatively the pressure dressing is 
removed and motion of thc nietacarpo-phalangcal joints is permittctl, 
but no  gripping is allowed. Six weeks post-operatively the finger is eva- 
luated. If it appears clinically stable, nothing further is needed and the 
patient is permitted free use of the hand. 

T E C H N I Q U E  O F  D O U B L E  A R T H R O D E S I S  

In some cases of extreme buttonhole deformity with complete lux :I t ' ion 
of both the middle and distal phalanges the following method has  been 
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Figure 1 .  In this case of extreme buttonhole deformity the middle phalanx was 
used like an intercalated graf t .  The other f ixa t ion p in  has been removed. 

used. A midlateral incision is used, as it may he difficult to close a 
dorsal incision. The middle phalanx is temporarily removed and used 
as an intercalated graft after appropriate shortening and remodelling. 
All three phalanges are fixed with two Kirschncr wires in position to 
permit pinch with the thumb (Figure 1). 

R E S U L T S  A N D  D I S C U S S I O N  

One hundred twenty-two arthrodeses of the PIP joint in rheumatoid 
patients were followed and evaluated. The exact time of union is diffi- 
cult to assess accurately, but those cases appearing to have stability at  
six weeks after operation were pcrmitted free use of the hand. All but 
eight achieved clinical and radiographic union. Of these 8 cases of non- 
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union 6 had swan-neck deformitics, 3 of which were totally flail. Only 
2 of the 8 had buttonhole deformities. 

Possible causes of non-union werc as follows. Five involved technical 
difficulties with wire placement. One had only one wire placed initially. 
In 3 others of thcse 5 the wires migrated and had to be removed carly 
and in onc case the wires werc placed parallcl rathcr than in the crossed 
position. Two cases wcrc in paticnts with amyloidosis and severe ostco- 
porosis. The cause of non-union in one case was not known. Three of the 
cight obtained fusion at  a second procedure. 

Of the 15 patients with juvcnile arthritis, all achicvcd union. This 
represcntcd 35 operations. The procedurcs werc carricd out when thc 
patients wcrc adults. 

Of the 104 cases recording opposition of the thumb, 74 could not 
oppose prc-operativcly. Eightccn could not oppose post-operatively. 
Thus, 75 per cent achicve pinch with the arthrodcscd finger though 
they could not do this pre-operatively. The chief causes of inability to 
pinch wcrc deformity of the thumb, as discusscd in thc literature ( C l n p  
f o n  1962), and fusion of the finger in a position of too much extension. 

In assessing the adcquacy of the position of function i t  was felt that 
24 cases were fused in too much cxtcnsion. Sfrniib (1959) has stated 
that the position of fusion should be that  position most readily adopted 
by thcsc joints when thc hand is a t  the position of rest. The optimum 
position of function can only be determined by taking into considcration 
not only the patient's general needs, hut the condition of the adjaccmt 
joints of the finger in question and the status of the thumb. Twcnty of 
thew 24 cases wcrc fingers with swan-neck deformity. Four werc flail 
fingcrs. Only four requircd ostcotomy to allow adcquntc use of the 
hand. The others wcrc either functionally useful as such or thc diffi- 
culty could hettcr be hclpcd by surgery on thc deformed thumb. In 
addition some of thcse patients who were unable to oppose, werc able 
to grip and were satisficd. Grip itself was not statistically cvaluatrd, 

Table 3. Complications in 122 cuses. 

Non-u n i on 
Ton extended 
Second operation needed for position 
Too flexed 
Ulnar deviation at PIP (10-16') 
Ahsence of pinch post-opcr. (total) 
Ahsence of pinch due to thumh deform. 
Infection 

8 
24 

4 
1 
6 
18 (of  104) 
10 
3 
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Figure 2. The same hand in Figure i. Before the operation the patient was not ablr 
to tourh the fingertips wi th  the thumb. Good grip was obtained af ter  fusion o f  all 

the interphnlangenl joints and the mctacnrpophalangc~al joint o f  the thumb. 

but it was our  impression that those patients with successful arthro- 
desk obtained improved grip unless other changes in the hand pre- 
vented it. There were no rotational ~nalalignmcnts hut 6 fingers were 
fused in 10-15 degrees of ulnar deviation at  the PIP joint (Table 3 ) .  

The involveiiient of other joints of the fingcr in question was not 
thought to be a contra-indication to PIP arthrodesis. Four  cases had 
fusions of the distal interphalangeal joint as well as the PIP joint of the 
same digit with good function resulting (Figure 2 ) .  

Fourteen cases had fusions of PIP joint with arthroplasty of the 
metacarpophalangeal joint of the same digit though not a t  the same 
time. Their function, too, was good in allowing improved use of the 
hand (Figure 3) .  The position of fusion in these hands must be carc- 
fully considcred. 

By avoiding plaster immobilization the other joints of the hand are  
permitted free motion. This is an advantage in any hand and espcci- 
ally in the rheuniatoid patient, whcrc extensive immobilization niay 
seriously reduce the range of motion in involved joints. 

Infection occurred in 3 cases. All healed without further difficulty 
by secondary intention. 

The possibility of gaining fusion in a high percentage of cases with- 
out the need of an  intra-medullary hone graft as used by Moberg & 
Henrikson (1960) is also advantageous in making the procedure less 
complex especially in view of the structure of the hone involved. In  
selected cases, however, thc use of cancellous graft from the crest of 
the ilium may be necessary to achieve better functional position espe- 
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Figure 3. A .  Destruction of the metarurpophalangeal an11 proximal interphalungeul 
joints of the 11-111 fingers. B.  Five years after fusion of the proximal inter- 
phulangeal joint of the indrx and ri,section-arthroplastu of the 11-111 mrtarorpop- 

halungeal joints the patient is workin0 us a proftssional tspiwrit i>r.  

cially in cases with hypercxtcnsion dcforinity accompanied by marlwd 
hone loss. 

S U M M A R Y A N D  C O  N C L  U S I 0  N S 

1. A follow-up study of 122 cases of arthrodesis of thc proximal intcr- 
phalangcal in rheumatoid arthritis is presented. 

2,  Union was achieved primarily in 93.5 pcr crn t  of cases with thc 
use of Kirschncr wire fixation alone as  notcd in the text. 

3. Union, pinch, and adequatc position for function were more t l i f f i -  
cult to ohtain in fingcrs with swan-neck or  flail dcforinity than in thc 
button-hole typc of deformity. Possible reasons for this a rc  outlincd. 
4. Scvcnty-five per crnt of patients who could not oppose to the 

thumb pre-opcrativcly could do so after fusion. 
5. Grip was gcncrally improved with succcssful fusion. 



INTERPHALANGEAL JOINT ARTHRODESIS 309 

6. In cases with severe osteoporosis or bone loss the use of a can- 
ccllous hone graft improves the possihility of obtaining solid fusion in 
the desired position. 

7. Involvemcnt of other joints of thc same finger is not of itself a 
contra-indication to arthrodcsis. The position of fusion in these cases 
must be carefully considered. 

8. The possibility of gaining fusion in a high percentage without 
plaster immobilization is of particular benefit to the rheumatoid pa- 
tient. 

R E  S IJ 11 E 

1. I1 a ktk prksentC une cnquCte portant sur  122 cas d’arthrodbse de la 
phalange proximale dans dcs cas d’arthritr rhcumatokk. 

2. La soudurr s’cst Ptahlic primaircmcnt dans 9 3 . 5  pour cent des cas 
A l’aide de la seule fixation par fil Kirschner, coinnic not6 dans lc tcxte. 

3. La soudurc, la facultk de pincer ct la position adkquate de fonc- 
tion ont ktk plus difficiles h obtcnir pour lcs doigts ayant unc dkformitk 
en cou de cygnc ou de flkau que dans ceux du type de la dkformitk en 
boutonnikre. On a cherchk h en donner lcs raisons possibles. 

4. 75 pour cent dcs maladcs qui  ne pouvaient pas opposer lc doig au  
pouce avant l’opkration pouvaient lc faire aprbs. 

5 ,  La facultk de saisir ktait gknkralenient anikliorke aprbs unc bonne 
fusion. 

6. Dans lcs cas atteints d’ostkoporose grave ou de perte osscuse, 
l’usage d’une greffc O S S C U S ~  poreuse arnkliore la possihilitk d’obtenir 
unc bonnc fusion dans la position souhaitkt. 

7.  Le fait que d’autres articulations du m&me doigt sont impliquCes 
n’est pas en soi une contre-indication de l’arthrodkse. Dans ces cas 
toutefois la position de la fusion doit 6tre niinuticusemcnt prise en 
cons idh t ion .  

8. La possibilitk d’obtenir la fusion dans un pourcentage klevk des 
cas sans imrnobilisation dans le p l i t re  est particulibrenicnt A I’avantage 
des malades rheumatisants. 

Z I T S  A bl M E N  F A  S S U N G  

1. Kine Nachuntersuchung von 122 Fallen von Arthroclese des proxi- 
malen Interphalangealgelenkes bei chronischem Gelenksrheumatismus 
wird vorgelegt. 

2. Primarc Vereinigung wurdc in 93,5 Prozent der Falle mittels 
alleiniger Kirschnerdrahtfixicrung, wie im Text beschriebcn, erzielt. 
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3. Vereinigung, Griff und angemessene Funktionsstellung warcn 
schwicriger bei Fingern mit Schwanenhals-oder Wackeldeforniitct als 
bei der Knopflochdeformitet zu erreichcn. Die niijglichen Griinde dafiir 
werden skizziert. 
4. Fiinfundsiehzig Prozent der Patienten, die vor der Operation nicht 

gegen den Daumen opponicrcn konntcn, vcrmochtcn es nach dcr Vcr- 
steifung. 

5. Das Greifen war  iIn allgemeinen nach erfolgreicher Verstcifung 
verbessert. 

6. In  Fallen init schwerer Osteoporose oder Knochenverlust ver- 
bessert die Verwendung eines Spongiosaspahnes die Moglichkeiten einc 
solide Versteifung in der gewiinschten Stellung zu erhalten. 

7. Das Ergriffensein von anderen Gelenken am selben Finger ist 
an und fur  sich keine Kontraindikation fiir eine Arthrodese. Die Stcl- 
lung der Versteifung muss in diesen Fallen hesonders sorgfaltig er- 
wagt werden. 

8. Dic Moglichkeit in cinem hohen Prozentsatz eine Versteifung ohnc 
Gipsruhigstellung zu erhalten ist besonders wertvoll fiir den rheurna- 
tischen Patient. 
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