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The aim of the study was to evaluate the results of 
treatment of osteoarthritis of the carpometacarpal 
joint of the thumb with tendon allograft interposition. 
Fifty-three patients (61 hands), 13 men and 40 
women, were operated on at a mean age of 61 years. 
A partial trapeziectomy with tendon interposition 
was performed in 19 hands and with suspension 
arthroplasty in 24. Seventeen thumbs underwent a 
total trapeziectomy with suspension arthroplasty. 
Patients were evaluated at a mean follow-up of 4 years. 
In 34 patients (41 hands), a mean disability of arm, 
shoulder and hand score of 19 was found and a mean 
visual analogue scale for pain of 1.3. The satisfaction 
rate was 83 %. Revision operations were performed 
in 8 out of 61 hands. Four of those thumbs had been 
operated on previously or did not have primary 
osteoarthritis. No revisions were needed after partial 
trapeziectomy and tendon allograft interposition 
with suspension arthroplasty. In conclusion, tendon 
allograft interposition can be considered as one 
of the treatment options for osteoarthritis of the 
carpometacarpal joint of the thumb.  

Keywords: osteoarthritis trapeziometacarpal joint; 
carpometacarpal joint thumb; tendon allograft.

INTRODUCTION

A large number of operative techniques exist to 
treat osteoarthritis of the trapeziometacarpal joint 
indicating no single method works well for all 

patients. A few of the surgical options include total 
or partial trapeziectomy with autologous tendon 
graft interposition with or without suspension 
arthroplasty (1,2). The flexor carpi radialis tendon is 
most frequently used, but this type of surgery can 
also be performed with the tendons of the palmaris 
longus (3), the abductor pollicis longus (4,5), the 
extensor carpi radialis longus (6) and a strip of fascia 
lata (7). 

With tendon allografts, operation time can be 
shortened and donor site morbidity avoided. Results 
of surgery with processed fascia lata allografts have 
been reported previously (8,9,10,11). In the present 
study, fresh frozen human cadaveric tendons from 
the lower limb were used. One of the advantages 
of these tendon allografts is that large tendons with 
sufficient length and width are available and no 
foreign body reactions have been reported such as 
synovitis or osteolysis. Total joint prostheses and 
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other implants made out of polyethylene, metal, 
ceramic, silicone or pyrocarbon may be susceptible 
to wear, may dislocate or show loosening (12,13). 
Therefore, better results and/or lower revision rates 
with tendon allografts than with tendon autografts 
or prosthetic implants could be expected. 

The aim of the present study was to determine 
outcomes and revision rates of the treatment of 
osteoarthritis of the trapeziometacarpal joint with 
trapeziectomy and tendon allograft interposition. 

PATIENTS AND METHODS

A retrospective cohort study was performed. 
In the electronic medical files of the department 
of orthopaedic surgery was searched for all 
patients who were operated on for osteoarthritis 
of the trapeziometacarpal joint with tendon allo-
graft interposition between 2006 and 2015. 
Primary or revision procedures with total or 
partial trapeziectomy, with or without suspension 
arthroplasty were included. Minimal follow-up had 
to be one year. 

Patients who were operated on between 2005 
and 2010 underwent a partial trapeziectomy and 
simple tendon allograft interposition or a total 
trapeziectomy with suspension arthroplasty, es-
pecially if there was associated osteoarthritis of 
the scaphotrapeziotrapezoidal (STT) joint. After 
2010, tendon interposition alone was abandoned 
and a suspension arthroplasty was performed 
after partial trapeziectomy. It was expected that 
this would improve the stability of the base of the 
first metacarpal. Later, a partial trapeziectomy 
with suspension arthroplasty was also done in 
patients with asymptomatic osteoarthritis of the 
STT joint, because there was a concern that a total 
trapeziectomy could destabilise the carpus.  

Surgical procedures were performed by the 
first author. Patients were operated on under 
general anaesthesia and upper arm tourniquet. The 
trapeziometacarpal joint was approached from 
dorsally and a total or partial resection of the distal 
articular part of the trapezium was performed. 
A fresh frozen tendon allograft of a muscle of 
the lower limb was used for interposition and/or 
suspension arthroplasty (ligament reconstruction). 

In most cases, it was a tendon of the tibialis 
posterior muscle. If the tendon was too wide, it was 
longitudinally split and only a part of the tendon 
was used. In case of tendon allograft interposition 
without suspension arthroplasty, the tendon graft 
was sutured together in the shape of an anchovy 
with a 2/0 non-resorbable braided polyester suture. 
The dorsal capsule was closed to keep the tendon 
allograft in place. The suspension arthroplasty was 
done according to the method described by Weilby 
(14), except that the tendon allograft was wound 
only once around the tendons of the abductor 
pollicis longus and flexor carpi radialis before being 
sutured to itself. The space between the base of the 
first metacarpal and scaphoid was filled up with 
the remaining ends of the tendon allograft tied and 
sutured together with PDS, non-resorbable braided 
polyester or nylon 2/0. The joint capsule was closed 
with PDS or Vicryl 4/0 and the skin with separate 
5/0 nylon stitches. Postoperatively, a forearm cast 
was applied including the thumb. After one week 
the skin sutures were removed and a synthetic cast 
was applied allowing the wrist, the long fingers 
and the interphalangeal joint of the thumb free to 
move. One month postoperatively, patients were 
encouraged to move the thumb by themselves. In 
case of pain, a removable splint was intermittently 
worn a few more months until the pain had subsided. 
A tendon allograft rolled as an anchovy ready for 

Figure 1. — Tendon allograft rolled up as an achovy.  
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interposition is shown in Figure 1. Radiographs 
of a hand after partial trapeziectomy and tendon 
allograft interposition without suspension arthro-
plasty are shown in Figure 2 and of total and partial 
trapeziectomy with suspension arthroplasty in 
Figure 3. 

In the medical files was looked for information 
about sex and age of the patients at the time they 

were operated on, indication, operated side, type 
of surgical procedure, which tendon allograft 
was used and it was noted if patients had been 
operated on previously for trapeziometacarpal 
osteoarthritis. The staging of the osteoarthritis of 
the trapeziometacarpal joint was done according to 
Eaton (1) on preoperative digital X-rays of patients 
with primary osteoarthritis. In the total group of 
patients was recorded if additional operations 
had been performed after the tendon allograft 
interposition and at what time.

Patients were invited to visit the hospital to fill in 
questionnaires and to undergo clinical examination. 
If they were not able to come, they were interviewed 
by telephone. 

Patients were asked to fill in the Dutch version 
of the disability of arm, shoulder and hand (DASH) 
score to have an idea about the function of their 
hand (15). A visual analogue scale (VAS) for pain 
ranged from 0 to 10. Zero meant no pain and 10 
the worst imaginable pain. The level of satisfaction 
ranged from 1 to 5. A score of 1 meant: very 
satisfied, 2: satisfied, 3: neutral, 4: not satisfied and 
5: very dissatisfied. If both hands had been operated 
on, patients filled in two scores, one for the left and 
one for the right hand. 

Measurement of the key pinch was done with a 
calibrated pinch gauge (Jamar). The Kapandji score 
was determined to have an idea about the flexion 
and adduction mobility of the thumb (16). Thumb 
abduction was measured with a goniometer as the 
maximal angle between the axis of the thumb and 
index metacarpal. Patients were evaluated by two 
investigators (CT and LV) who were not involved 
in the treatment. 

No statistical analysis was performed to test 
the difference in outcome between the 3 types of 
surgical procedures because the numbers of the 
subgroups was too small. 

Approval from the ethical committee of the 
hospital was obtained (registration number: 
B670201629021). 

RESULTS

Fifty-three patients (61 hands) were operated on 
between 2006 and 2015. Thirteen patients were male 

Figure 2. — Radiograph taken 6 years after partial 
trapeziectomy and tendon allograft interposition in a women 
operated on at the age of 58 years.

Figure 3. — Bilateral radiographs of a 64-year-old women 
taken in 2016 after total trapeziectomy and suspension 
arthroplasty in the left wrist in 2012 and a partial trapeziectomy 
and suspension arthroplasty in the right wrist in 2013. 
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in 13 thumbs operations were done for secondary 
causes of osteoarthritis or after previous failed 
surgery for osteoarthritis of the trapeziometacarpal 
joint. A partial trapeziectomy with tendon inter-
position alone was done in 19 hands and with 

and 40 female. Mean age at the time of surgery was 
61 years (range: 39-85). Twenty-nine procedures 
were done on the right hand and 32 on the left. 
Forty-eight procedures were performed for primary 
osteoarthritis of the trapeziometacarpal joint and 

All procedures 
N = 41

Total trapeziectomy + 
suspension arthroplasty

N=9

Partial trapeziectomy 
+ tendon interposition

N=12

Partial trapeziectomy + 
suspension arthroplasty

N=20
Mean follow-up in years (range) 4.5 (1, 10) 3.8 (1, 5) 8 (1.5, 10) 2.7 (1, 5.5)
Mean DASH score (range) 19 (0, 84) 22 (1, 49) 21 (0, 84) 17(0, 59)
Mean VAS score for pain (range) 1.3 (0, 7) 1.6 (0, 7) 0.8 (0, 4) 1.5 (0, 5)
Percentage  satisfied + very satisfied 83 75 78 89

Table I. — Subjective outcomes

All procedures
N= 29

Total trapeziectomy + 
suspension arthroplasty

N=7

Partial trapeziectomy + 
tendon interposition

N=6

Partial trapeziectomy + 
suspension arthroplasty

N=16
Mean follow-up in years (range) 4.4 (1, 10) 4 (3, 5) 9 (8, 10) 2.7 (1, 4.5)
Mean Key pinch (range) 5.5 kg (2, 17) 7 kg (2, 10) 7 kg (4, 19) 5 kg (2, 8)
Mean thumb abduction (range) 56° (0, 88) 47° (0, 88) 57° (35, 80) 60° (53,67)
Mean Kapandji score (range) 9.3 (5, 10) 8 (5, 10) 10 (10) 9.5 (7,10)

Table II. — Results of clinical examination

Sex, age in 
years

indication Type of allograft 
procedure

Reason revision Reoperation Time after  
allograft 

procedure
Man, 63 Primary 

osteoarthritis
Total trapeziectomy + 

suspension arthroplasty
Infection Removal of tendon 

allograft
3 weeks

Man, 40 Osteoarthritis  + 
spasticity

Total trapeziectomy + 
suspension arthroplasty

Adduction contracture 
first web

Intermetacarpal arthrodesis 3 months

Man, 65 Primary osteoartritis Partial trapeziectomy + 
tendon interposition

Persistent pain Total trapeziectomy + 
suspension arthroplasty

7 months

Man, 61 Posttraumatic 
osteoarthritis

Total trapeziectomy + 
suspension arthroplasty

Persistent pain ST 
joint, MCP joint 
hyperextension

ST joint interposition with 
donor cartilage graft and 

MCP joint arthrodesis

13 months

Woman, 53 Pseudarthrosis 
trapeziometacarpal 

joint arthrodesis

Partial trapeziectomy + 
tendon interposition

Persistent pain Total trapeziectomy plus 
tendon interposition

10 months

Man, 55 Primary 
osteoarthritis

Partial trapeziectomy + 
tendon interposition

Persistent pain Additional bone resection 
from the trapezium

6 months

Woman, 66 Primary 
osteoarthritis

Partial trapeziectomy + 
tendon interposition

Persistent pain Additional bone resection 
from the trapezium

6 months

Woman, 54 Failed total 
trapeziectomy 
+ suspension 

arthroplasty with 
flexor carpi radialis

Suspension arthroplasty Persistent pain ST 
joint, abutment 

between base first 
metacarpal and 

scaphoid

Pyrocarbon implant 2 months

Table III. — Revision operations

ST: scaphotrapezoid, MCP: metacarpophalangeal.
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reintervention was required in 4 hands (6.5%). 
No revisions were required so far in patients who 
underwent partial trapeziectomy with a suspension 
arthroplasty.

DISCUSSION

To our knowledge this is the first study reporting 
results of the treatment of osteoarthritis of 
carpometacarpal joint of the thumb with fresh frozen 
tendon allografts of the lower limb. Previously, 
outcomes of processed fascia lata allografts have 
been published. van der Veen et al. (8) reported 
results of 36 patients (38 hands) who underwent a 
fascia lata interposition after total trapeziectomy 
without suspension arthroplasty or ligament recon-
struction. Mean DASH score was 25 and only 64 
% of patients were satisfied. In 5 hands the fascia 
lata allograft was removed surgically and in 2 
spontaneously because of infection or dislocation. 
Taghinia et al. reported good outcomes with fascia 
lata interposition and suspension arthroplasty with 
a bone anchor in 46 hands (17 underwent partial 
and 29 total trapeziectomy). No reoperations were 
required (9). In the study of Givissis et al., a total 
trapeziectomy and allograft interposition without 
ligament reconstruction but with K-wire fixation 
of the first metacarpal for 5 weeks was performed 
in 31 thumbs in 24 patients. No revisions had been 
needed at a follow up of between 10 and 15 years 
(10). Spaans et al. reported results of fascia lata 
allograft interposition in 22 patients with partial 
trapeziectomy without suspension arthroplasty. 
Mean DASH score was 37. Two patients (9%) 
had reoperations in the first year after the initial 
operation because of ongoing pain (11).

Besides tendon allografts, a dermal allograft 
is another biological treatment option. Results 
of a suspension-interposition arthroplasty with 
the use of a dermal allograft were compared with 
the tendon of the flexor carpi radialis. Thirty-
one patients received a dermal allograft and 29 a 
flexor carpi radialis tendon. One allograft had to be 
removed because of persistent pain and allografts 
caused more tendon complications (partial rupture 
and tendonitis of the flexor carpi radialis) and 
were therefore not recommended as a first choice 
procedure (17).

suspension arthroplasty in 24. In 17 cases a total 
trapeziectomy with suspension arthroplasty was 
performed. There was only one case with a total 
trapeziectomy and tendon interposition without 
suspension arthroplasty. 

Nineteen patients (20 hands), 3 men and 16 
women, were lost for functional and clinical follow-
up. One patient had died, the others could not be 
contacted or declined to participate. Mean age at the 
time of surgery of patients who were lost to follow-
up was 65 years (range:44-85). 

Thirty-four patients (41 hands) in 10 men and 
24 women were evaluated by questionnaire and/
or clinical examination. Twenty-three patients 
(29 hands) came to the hospital and 11 patients 
(12 hands) were interviewed by telephone. Mean 
age of the 34 patients at the time of surgery was 
59 years (range: 39-72). In 32 hands surgery was 
done for primary osteoarthritis, in four after failure 
of a total joint prosthesis, in one after an extension 
osteotomy of the first metacarpal, in one there 
was spasticity caused by a brain injury and in two 
posttraumatic osteoarthritis. Of the 32 hands with 
primary osteoarthritis the Eaton classification was 
stage two in 12, stage three in 9 and stage four in 
3 hands. Preoperative X-rays were missing in 8 
hands. A partial trapeziectomy without tendon 
interposition was done in 12 hands and with an 
associated ligament reconstruction in 20. In 9 cases 
a total trapeziectomy with tendon interposition and 
ligament reconstruction was performed. In 22 hands 
a tibialis posterior tendon allograft was used, in 8 
fascia lata, in 4 a gracilis and in 4 a semitendinosis 
tendon. In 4 cases the type of tendon was not 
mentioned in the file.

Results of the operated hands of all patients 
who participated and of the subgroups are shown 
in tables I and II. Twenty patients ( 57 %) were 
very satisfied, 9 (26%) satisfied, 1 (3 %) neutral, 4 
(11%) dissatisfied and of 1 (3 %) very dissatisfied. 
Five patients (6 hands) had not replied if they were 
satisfied. 

In 8 (13%) of the 61 operated hands, a revision 
operation was needed after the tendon allograft 
interposition (Table III). In patients operated 
on for primary osteoarthritis, without previous 
surgery of the trapeziometacarpal joint, a surgical 
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Low long-term revision rates of approximately 
3% have been reported after simple trapeziectomy 
and trapeziectomy with ligament reconstruction 
and tendon interposition or suspensionplasty (3). 
In a systematic review, the lowest failure rate for 
nonimplant techniques was found for trapeziectomy 
with ligament reconstruction and tendon inter-
position. The overall failure rate was 0.24 per 
100 procedure-years. It had not been investigated 
if there was a difference in partial or total 
trapeziectomy. Higher failure rates were reported 
for simple trapeziectomy, arthrodesis and surgery 
with implants (22).

In the present study, revision rates with tendon 
allografts were higher than with autologous tendons, 
but the risk that patients may need a reoperation 
after 10 years is likely to be less than with total 
joint arthroplasty. Revision surgery after tendon 
allograft procedures was performed within the first 
year after the operation. With total joint prostheses, 
more revisions can be expected with the passing of 
the years. We deplored 1 infection, but no problems 
with foreign body reactions, although no X-rays 
or histological examination were done to find or 
exclude this. 

Limitations of the present study are that is 
a retrospective study and no information was 
available about the preoperative DASH score, pain, 
key pinch, thumb abduction and Kapandji score. No 
X-rays were taken at the time of follow-up. Only 
information about major complications requiring a 
surgical reintervention was reported. The group of 
patients was heterogeneous. Not all patients had 
primary osteoarthritis and revision cases were also 
included. Three different types of surgery were 
performed and it could not be determined which 
technique was the best because of the small number 
of patients. 

It can be concluded that results of tendon allograft 
interposition after total or partial trapeziectomy 
with or without suspension arthroplasty may be 
comparable to other procedures to treat osteoarthritis 
of the carpometacarpal joint of the thumb. It is one 
of the many treatment options that can be offered 
to patients who need primary or revision surgery 
for trapeziometacarpal osteoarthritis. However, 
revision rates with tendon allografts in the present 

Forty-three trapeziometacarpal arthroplasties 
with a bovine tendon collagen graft and 415 with 
autologous tendons were evaluated in a study of 
Wilkens et al. The rate of unplanned reoperations 
was higher with bovine than with autologous 
tendons (9% versus 4%). In the group of autologous 
tendons were two unplanned reoperations for 
infection and one for an extruded tendon graft that 
caused protuberance, and the rest were for persistent 
pain. Mean time of reoperation averaged 24 months 
after the first procedure (18). 

Mean DASH score in the present study was 19, 
mean key pinch 5.5 kg and satisfaction rate 83%. 
These outcomes are comparable with other treatment 
options for osteoarthritis of the carpometacarpal 
joint of the thumb such as total or partial trapeziec-
tomy with autologous tendon interposition with or 
without suspension arthroplasty (19). With total joint 
arthroplasty, Andrezejewski and Ledoux, reported 
in a study with a similar follow-up as in the present 
study, a mean DASH score of 27, a mean key pinch 
of 4.8 kg and a satisfaction rate of 92% in 113 hands 
(20). 

In the present study, revisions were performed 
in 8 hands (13%). If only patients with primary 
osteoarthritis were considered, then 4 reoperations 
(6.5%) were needed, in 3 of those it was after a partial 
trapeziectomy and tendon interposition without 
suspension arthroplasty or ligament reconstruction. 
In the studies with processed fascia lata allograft 
interposition, higher revision rates or failures were 
found if only an interposition was done without 
suspension or fixation (18% in the study of van der 
Veen et al. (7) and 9% in the study of Spaans et al. 
(11)). No revisions were required after stabilization 
with bone anchors or K-wires (9,10).  

High revision rates with some type of total 
joint prostheses and synthetic implants have 
been reported (12,13). Robles Molina et al., 
compared retrospectively reoperation rates of the 
Arpe prosthesis with trapeziectomy and flexor 
carpi radialis tendon interposition and ligament 
reconstruction. The reoperation rate was 10% for 
the prosthesis and 6% for the tendon procedure at a 
mean follow-up of 4.8 years (21). A revision rate of 
12.4% was found in the study of Adrezejewski and 
Ledoux with the Maia prosthesis (20).
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study were higher than with autologous tendon 
interposition reported in other studies. It seems 
that the risk of reoperation is higher if only tendon 
interposition without suspension or ligament recon-
struction is performed. 
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