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Abstract Five cases of flexor tendon rupture in surgically
treated rheumatoid wrists were studied. The tendon rup-
tures occurred in the thumb and index finger, and the rup-
tures site was in the carpal tunnel in all five cases. The main
cause of rupture was the formation of bony irregularities
in the form of bony spurs in the carpal bones, mainly in
the scaphoid, or at the volar aspect of the distal radius, as a
result of rheumatoid erosion. In all five cases, tendon recon-
struction and bony spur excision were conducted, and good
recovery of phalangeal function was achieved. To clarify the
causes of the rupture of the flexor pollicis longus in rheuma-
toid hands, we used three-dimensional computed tomogra-
phy on 19 rheumatoid wrists without tendon rupture to
investigate the presence or absence of bony spurs in the
volar aspect of the scaphoid. The results showed a correla-
tion between the frequency of scaphoid spurs and progres-
sion of bone changes as checked by radiography.

Key words Bony spur · Carpal tunnel · Flexor tendon
rupture · Rheumatoid arthritis · Wrist joint

Introduction

Spontaneous tendon ruptures in the hand are occasionally
observed in patients with rheumatoid arthritis. These rup-
tures are more commonly observed in the extensor tendons
than in the flexor tendons. According to Mannerfelt and
Norman,1 spontaneous flexor tendon rupture in rheumatoid
arthritis was first described by Laine in 1955. However,
there are few case reports of flexor tendon rupture in rheu-
matoid hands.

We studied the characteristics of the clinical symptoms
and causes of rupture in five cases of flexor tendon rupture

inside the carpal tunnel in the rheumatoid wrist. The causes
of flexor tendon rupture were further studied in rheumatoid
wrists without tendon rupture using three-dimensional
computed tomography (3D-CT).

Patients and methods

Cases of flexor tendon rupture

Five cases of flexor tendon rupture were treated surgically
in our unit between 1994 and 1999. Table 1 shows the clini-
cal data of these cases. All five patients had been affected by
rheumatoid arthritis for a long time (12 years on average) at
the time of surgery. In all cases, the flexor tendon rupture
was caused by minor trauma. All patients were inconve-
nienced by the loss of active movement in the thumb and/or
index finger as a result of rupture of the flexor tendon. The
tendons involved were the flexor pollicis longus (FPL)
in two patients, the FPL and flexor digitorum profundus
(FDP) of the index finger in two patients, and the FDP and
flexor digitorum superficialis (FDS) of the index finger in
one patient. Of the two patients with ruptures in the FPL
and index finger FDP, both ruptures occurred simulta-
neously in one case (case 5), and the FPL rupture was
followed by rupture in the index finger FDP 1 year later in
the other case (case 4).

Before the operation, an X-ray examination was per-
formed in all five cases, and a CT scan was obtained in three
cases (cases 3, 4, and 5). The X-ray findings showed bone
changes around the wrists caused by rheumatoid erosion
in all cases. The three CT scans revealed bony spurs in the
scaphoid and distal radius on the floor of the carpal tunnel.

Our cases underwent surgical treatment consisting of the
excision of bony spurs and synovectomy combined with
tendon reconstruction, including a tendon graft using the
palmaris longus (PL) and a tendon transfer using the fourth
finger FDS.

To investigate the causes of flexor tendon rupture in
rheumatoid wrists, the degree of granulomatous rheuma-
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toid tissue, and the spatial relationship between the site of
the tendon rupture and the bony spur were observed during
surgery. The patients were followed for an average of 22
months after surgery.

3D-CT study in wrists without tendon rupture

In a separate study, we used 3D-CT to examine the status of
spurs at the volar aspect of the scaphoid (scaphoid spur) in
rheumatoid wrists without flexor tendon rupture. Eleven
female patients (19 hands), with an average age of 53 years
(range 37–64 years) and an average duration of rheumatoid
arthritis of 8 years (range 2–17 years), were studied. CT
scanning was performed using a High-Speed Advantage SG
machine (GE Medical Systems). The slice thickness was set
at 1mm. X-ray findings of the wrists were classified accord-
ing to Larsen et al.,2 and we found five wrists in grade I, one
wrist in grade II, nine wrists in grade III, and four wrists in
grade IV. The frequency of scaphoid spurs according to
Larsen’s grade was analyzed.

Results

Intraoperative findings of cases of flexor tendon rupture

Intraoperative observations revealed bony spurs in the car-
pal bones or at the volar aspect of the distal radius in all five
cases. Furthermore, all the rupture sites were in the vicinity
of bony spurs in the scaphoid or at the volar aspect of the
distal radius. In other words, the index finger flexor tendons
were ruptured above the distal end of the radius (Fig. 1),
and the FPL was ruptured above the scaphoid (Fig. 2).
These bony spurs were confirmed by CT findings (Fig. 3).
On the other hands, while marked proliferation of the
synovium is commonly observed intraoperatively in cases
of extensor tendon rupture, this condition was not observed
in the present cases. At follow-up, none of the patients had
complications, and all were satisfied with a good range of
movement in the digital joints (Table 1).

Findings in rheumatoid wrists without tendon rupture

In the 3D-CT study of rheumatoid wrists without flexor
tendon rupture, the frequency of scaphoid spurs increased
with a progression in Larsen’s grade (Table 2). No scaphoid
spurs were found in any of the cases in grades I and II, while
all four wrists in grade IV showed spurs (Fig. 4).

Discussion

Chronic synovitis is commonly observed in rheumatoid
arthritis. Granulomatous rheumatoid tissue may invade
tendons, and consequently cause tendon rupture. In
rheumatoid wrists, tendon rupture most commonly occursT
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Table 2. Frequence of scaphoid spurs

Larsen’s classification No. of wrists Frequence of scaphoid spurs

I 5 0
II 1 0
III 9 7
IV 4 4

Fig. 1. Intraoperative findings in case 1. Corresponding to the site of
the rupture of the flexor digitorum profundus of the index finger, bony
spurs are seen at the volar aspect of the distal radius

Fig. 2. Intraoperative findings in case 2. A bony spur is seen which
corresponds to the site of the rupture of the flexor pollicis longus. To
confirm the position of the bony spur, a pin was placed on the bone and
an X-ray picture was taken. The site of the pin is shown to be the distal
scaphoid

Fig. 3. Computed tomographic (CT) findings in case 5 show bony spurs
at the volar aspect of the scaphoid (arrows)

in the extensor tendons. There are many reports of extensor
tendon ruptures in rheumatoid wrists.3–5 Extensor tendon
ruptures, which are especially common in tendons at the
ulnar side such as the extensor digitorum communis and
the extensor digiti minimi, frequently affect several digits.

These ruptures must have occurred as the result of marked
proliferation of rheumatoid tissue and mechanical stress
caused by the ulnar head.

On the other hand, flexor tendon ruptures in rheumatoid
wrists are relatively rare. In Japan, several authors have
reported spontaneous flexor tendon ruptures in these con-
ditions in a total of 32 cases (34 hands, 42 digits).4–7 Accord-
ing to these reports, flexor tendon ruptures were involved
in 10% of all tendon ruptures, and the most common sites of
rupture were in the FPL (24 digits) and the flexor tendons of
the index finger (10 digits). Furthermore, 28 of 34 hands had
a single rupture. The rupture site was in the carpal tunnel in
24 hands (73%).
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Therefore, the clinical characteristics of flexor tendon
ruptures in rheumatoid wrists are (1) that the ruptures
commonly occur in the thumb and index finger, (2) that
the ruptures usually affect a single digit, and (3) that the site
of the rupture is usually inside the carpal tunnel.

Mannerfelt and Norman1 described five factors in the
pathomechanics of spontaneous tendon rupture in rheuma-
toid arthritis: granulomatous rheumatoid tissue, occlusion
by rheumatoid tissue, bony spurs, pressure from the carpal
ligament, and local steroid injections. In the five cases re-
ported here, we observed no marked growth of granuloma-
tous rheumatoid tissue around the rupture sites. The flexor
tendons were ruptured in the vicinity of bony spurs formed
in the scaphoid or the distal radius. From these findings, we
hypothesize that flexor tendon rupture inside the carpal
tunnel is caused mainly by bony spurs which are formed as
a result of bone erosion by rheumatoid tissue. The tendon
is subjected to mechanical stress from the bony spurs,
resulting in attrition. Ultimately, tendon rupture occurs
spontaneously.

Ertel et al.8,9 have reported that flexor tendon ruptures
inside the carpal tunnel most commonly occur on the
scaphoid. According to Mannerfelt and Norman,1 one of

the reasons for the frequent formation of a scaphoid spur is
the passage of nutrient vessels in the distal volar part of the
scaphoid. Anatomically, the FPL goes round the distal volar
ulnar part of the scaphoid. For this reason, when scaphoid
spurs are formed, the FPL is prone to rupture at this site,
which Mannerfelt and Norman called the critical corner.
One of the reasons why flexor tendon rupture in rheuma-
toid wrists frequently occurs on the radial side, and mainly
in the FPL, may be associated with the anatomical orienta-
tion of the FPL.

To detect the status of scaphoid spurs in rheumatoid
wrists, we used 3D-CT to investigate the wrists of patients
with rheumatoid arthritis who had no tendon rupture. Our
study indicates that 3D-CT is an effective tool for detecting
the presence of scaphoid spurs which are associated with
FPL rupture. A progression in Larsen’s grades of the wrist,
shown by X-ray film, was associated with increased frequen-
cies of a scaphoid spur, which corresponds to the site of
the passage of the FPL. The presence of a scaphoid spur,
as detected by 3D-CT, predicts a high probability of FPL
rupture.

In the five cases reported here, surgical treatment con-
sisted not only of tendon reconstruction, including cases
where the tendon of the flexor tendon rupture required a
tendon graft using the PL or a tendon transfer using the
fourth-finger FDS, but also excision of the bony spurs to
achieve a smooth surface. Since these five patients were
satisfied with the results of surgery, we conclude that ten-
don reconstruction combined with the excision of bony
spurs is an effective treatment for flexor tendon ruptures in
rheumatoid wrists.
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Fig. 4. A CT and B 3D-CT of a rheumatoid wrist classified as Larsen’s
grade IV, showing bony spurs at the volar aspect of the scaphoid
(arrows)
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