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Research Paper: The Outcome of the Reconstruction 
Surgery to Manage the Chronic Collateral Ligament 
Injury of the Thumb Metacarpophalangeal Joint

Background: Management of chronic collateral ligament injury of the Metacarpophalangeal 
(MCP) joint, either its Ulnar Collateral Ligament (UCL) or Radial Collateral Ligament (RCL), 
is challenging. 

Objectives: In this study, we report the outcome of ligament reconstruction procedure in the 
treatment of such injuries. 

Methods: In a retrospective study, the outcomes of static reconstruction surgery of the 
symptomatic chronic collateral ligament injury of the thumb MCP joint (five RCL and three 
UCL) were evaluated. We used palmaris longus tendon in four surgeries and flexor carpi radialis 
tendon in the remaining. The outcome measures included the thumb range of motion, the 
disabilities of the arm, shoulder, and hand (QuickDASH) questionnaire, pinch and grip strength, 
visual analog scale, and Kapandji opposition score.

Results: Eight patients (6 males and 2 females) with the mean±SD age of 32±7.1 years were 
included in this study. The Mean±SD duration from the injury to surgery was 66.7±99.5 weeks. 
The Mean±SD follow-up of the patients was 4.88±1.35 years. The mean pinch and grip strength 
of the involved hand averaged 98.9% and 100% of the other hand, respectively. Postoperative 
pain was only noticed in two patients. The Mean±SD postoperative Kapandji opposition score 
was 9.4±0.7 (range: 8-10). The Mean±SD QuickDASH score was 12.9±1.9 (range: 11-17). 
The thumb range of motion was similar to the contralateral hand in all but one patient. All the 
operated joints were stable. A case of mild degenerative joint disease was the only observed 
postoperative complication.

Conclusion: Static reconstruction of chronic collateral ligament injury of the thumb MCP joint 
provides acceptable results, regardless of the time interval between the injury and surgery. 
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1. Introduction

Variety of hand injuries may cause sig-
nificant disability for the affected pa-
tients, particularly if initially mistreated 
or disregarded [1-3]. Thumbs’ injuries 
deserve special attention as they perform 
fine and dexterous tasks and play a cru-

cial role in grip function. Two main ligaments of Ulnar 
Collateral Ligament (UCL) and Radial Collateral Liga-
ment (RCL)  support the Metacarpophalangeal (MCP) 
joint of the thumb. Management of the injury of these 
ligaments is challenging and depends on several factors 
with a wide range of treatment options for each liga-
ment. These injuries could result in symptomatic joint 
instability, pain, weakness, and arthritis if ignored or 
not adequately addressed [4].

Surgical options for symptomatic patients depend 
upon the time past the injury. For injuries less than 
three weeks past the date of injury, primary repair of 
the ligament is traditionally recommended. For injuries 
more than three weeks, reconstruction is generally ad-
vocated [5], because the formation of scar tissue and 
degeneration of ligament ends might undermine the di-
rect repair of UCL and RCL [5, 6].

Various reconstructive surgeries have been introduced 
for the treatment of chronic collateral ligament injury 
of MCP joints of the hand. These reconstruction tech-
niques could be classified into the dynamic and static 
control of joint instability. The dynamic procedure uti-
lizes the abductor advancement and capsular reefing. 
While dynamic reconstruction is technically easier to 
perform, it provides less stability than the static meth-
od. Therefore, the static technique is more frequently 
employed; it involves the collateral ligament recon-
struction with tendon grafting [4].

In this study, we aim to report the outcome of static 
reconstructive surgery of chronic collateral ligament of 
the MCP joint of the thumb in a series of symptomatic 
patients with either UCL or RCL injury.

2. Methods 

Patients with symptomatic chronic collateral ligament 
injury of MCP joint of thump who were referred to our 
university hospital between 2012 and 2016 and under-
went a triangular static ligament reconstruction surgery 
were included in this study. The indication for surgery 
included the functional deficit and pain. After the review 
of the electronic files, ten patients were identified as eli-

gible for the study. These patients were called and asked 
to attend a final evaluation session. Eight patients par-
ticipated in the last evaluation session and included in 
the final analysis.

At the final evaluation session, the function of hand 
was assessed with the disabilities of the arm, shoulder, 
and hand  (QuickDASH) questionnaire in Persian [7]. 
The postoperative pain was measured by Visual Analog 
Scale (VAS). The Kapandji opposition score was used 
for the assessment of the thumb opposition [8]. Pinch 
and grip strength was assessed using a dynamometer 
(Hydraulic Hand Dynamometer, SH5001, SAEHAN 
Corporation, Korea). The thumb range of motion (flex-
ion and extension) was also measured with a goniometer 
and compared with the contralateral thumb. Anteropos-
terior and lateral plain radiographs were also obtained to 
check the presence of Degenerative Joint Disease (DJD).

Surgical technique

Out of 8 reconstructive operations, 5 were performed 
for the reconstruction of RCL, and 3 for the recon-
struction of UCL. We used palmaris longus tendon in 
four operations and flexor carpi radialis tendon in the 
remaining patients, as the palmaris longus tendon was 
not present in these patients. Through a curvilinear ap-
proach, we dissected the adductor or abductor aponeu-
rosis and then assessed the ligamentous remnants and 
joint surface to see if the reconstruction is necessary. 
After deciding to perform reconstruction, a palmaris 
longus or a strip of flexor carpi radialis tendon was har-
vested. Then we triangulated the graft in the ulnar or 
radial side of the thumb MCP joint, as earlier described 
by Glickel and associates [9].

Briefly, we made a 2.8-mm drill in the base of the first 
phalanx (extended from palmar to dorsal) and a 3.5-mm 
drill on the metacarpal head (extended from ulnar to ra-
dial). After that, we treaded the tendon graft through the 
holes at the base of the proximal phalanx. The two graft 
ends were then passed together through the prepared 
hole of the metacarpal head (Figure 1). Intraoperatively, 
the tension was adjusted to ensure the full MCP joint 
range of motion. In the end, we repositioned the dis-
sected muscles and closed the wound. After the surgery, 
we used a thumb spica cast to immobilize the thumb for 
6 weeks. The cast was removed afterward, and the reha-
bilitation was started. 

A
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3. Results

The study sample included 6 men and 2 women with 
the Mean±SD age of 32±7.1 years (range: 23-46 years). 
The Mean±SD duration from injury to the operation was 
66.7±99.5 weeks (range: 8-300 weeks). In 6 patients, the 
dominant and in 2 patients, the non-dominant hand was 
involved. The Mean±SD follow-up of the patients was 
4.88±1.35 years (range: 3-7 years). Table 1 presents the 
demographic, clinical, and surgical characteristics of the 
patients.

The mean pinch strength of the involved hand was 
98.9% of the pinch strength of the other hand. The mean 
grip strength of the affected hand was 100% of the grip 

strength of the other hand. Postoperative pain was only 
noticed in two patients. The Mean±SD Kapandji oppo-
sition score was 9.4±0.7 (range: 8-10). The Mean±SD 
QuickDASH score was 12.9±1.9 (range: 11-17). The 
thumb range of motion was similar to the contralateral 
hand in all but one patient (case 8). This patient had a 
30º flexion contracture and limited thumb extension. The 
other outcome measures, including Kapandji opposition 
score, VAS, and QuickDASH score, were inferior in this 
patient, as well. Table 2 presents the detailed outcome 
measures of the patients.

All the operated joints were stable at the final evalua-
tion session. Only one case of mild DJD was noticed in 

Table 1. The demographic, clinical, and surgical characteristics of the patients

ID Sex Age (y) Involved Hand Delay to Surgery (wk) Affected Ligament Graft Type Follow-Up (y)

1 Male 30 Dominant 52 RCL FCR 4

2 Male 34 Non-dominant 20 UCL PL 4

3 Male 32 Dominant 104 UCL PL 4

4 Female 23 Dominant 300 RCL FCR 7

5 Female 46 Dominant 28 UCL FCR 3

6 Male 33 Non-dominant 10 RCL PL 6

7 Male 24 Dominant 8 RCL PL 5

8 Male 34 Dominant 12 RCL FCR 6

RCL: Radial Collateral Ligament; UCL:  Ulnar Collateral Ligament; FCR: Flexor Carpi Radialis;   PL: Palmaris Longus

Table 2. Outcome measures of the patients

ID
Pinch Strength, 
Involved Hand 

(Ib)

Pinch Strength, Con-
tralateral Hand (Ib)

Grip Strength, In-
volved Hand (Ib)

Grip Strength, Contra-
lateral Hand (Ib)

VAS for 
Pain Quick DASH

Kapandji 
Opposition 

Score

1 23 23 117 116 0 12 10

2 27 28 127 129 0 13 9

3 26 24 118 115 2 13 10

4 16 15 72 70 0 12 10

5 15 14 70 65 0 11 9

6 25 27 115 115 0 11 10

7 28 27 120 119 0 14 9

8 16 20 100 110 6 17 8

VAS:  Visual Analog Scale; DASH: Disabilities of the Arm, Shoulder, and Hand.
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our series (case 5) (Figure 2). No other complication was 
recorded during the follow-up period of the study.

4. Discussion

In this study, we evaluated the outcome of a triangular 
static reconstruction technique for the management of 
chronic UCL/RCL injury of the thumb of MCP joints. 
Based on the study results, the static reconstruction tech-
nique provides a pinch and grip strength, almost similar 
to the unaffected hand. The postoperative function of 
hand and thumb opposition was also favorable follow-
ing this technique. Moreover, the thumb range of motion 
could be recovered in the majority of patients. 

In 1993, Glickel et al. presented the ligament replace-
ment technique for the management of chronic UCL in-
stability of thumb MCP joint in 26 patients. At a mean 
follow-up of 4.5 years, the key pinch strength of the in-
volved hand averaged 95.2% of the non-involved hand. 
Arc of motion was retained in 85% of patients. The re-
sults were reported as excellent in 20 patients, good in 
four patients, and fair in two patients. Accordingly, they 
introduced this technique as a successful approach in 
restoring stability, reducing pain, with minimal loss of 
motion [9]. Consequently, the methods were implicated 
in later workouts.

Catalano et al. assessed the efficacy of late reconstruc-
tion for the management of 10 chronic RCL injuries 
of thumb MCP joint. The surgery was performed at a 

Figure 1. A. Preoperative photography of a patient with chronic RCL injury of the thumb metacarpophalangeal joint; B. In-
traoperative photography of the same patients showing the tunnel preparation step for the reconstruction purpose; C. Post-
reconstruction photography of the same patient

Figure 2. A. Anteroposterior radiograph of the thumb metacarpophalangeal joint seven years after RCL reconstruction show-
ing no degenerative changes; B. Anteroposterior radiograph of the thumb metacarpophalangeal joint three years after UCL 
reconstruction showing a mild degenerative joint disease
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mean duration of 6.8 months after the injury. The mean 
follow-up of the patients was 6 months. Based on their 
report, excellent and good results were observed in 8 
and 2 patients, respectively. The overall satisfaction was 
excellent in all patients. They concluded that the recon-
struction of chronic RCL injuries of thumb MCP joint 
provides similar results to repair of the acute RCL inju-
ries of thumb MCP joint [10]. The mean delay to surgery 
was 16.8 months in the present series, which was con-
siderably more than that of Catalano et al. study. Even 
though the results were comparable to the study of Cata-
lano et al., 7 out of 8 patients of the present series had an 
excellent outcome. 

Martínez-Villén et al. reported the results of static tri-
angular ligament reconstruction in thumb MCP joint 
chronic posttraumatic instability (7 UCL and 3 RCL re-
constructions). The mean delay from injury to surgery 
was 78.9 months. With a mean follow-up of 40.2 months, 
the mean thumb MCP joint stress testing of the involved 
hand was only 6.5° C less than the non-involved hand. 
The mean range of flexion and extension were respec-
tively 10.5º and 8º lower than the contralateral hand. The 
Kapandji opposition score, grip, and pinch strength were 
minimally different from the healthy hand. All patients 
returned to their daily activities [11].

The delay to surgery was remarkably more in the study 
of Martínez-Villén and associates. However, similar to 
their study, the Kapandji opposition score, grip and pinch 
strength of the involved hand were minimally different 
from the healthy hand in the present series. These results 
reveal that the reconstruction of collateral ligament of 
thumb MCP joint will result in a favorable outcome, no 
matter how long has passed from the date of injury. 

Oka et al. also reported the results of the reconstruc-
tion of chronic injuries to the collateral ligament of MCP 
joints in 13 patients (thumb/UCL, 10 cases; thumb/RCL, 
2 cases; and middle finger/RCL, 1 case). All patients had 
pain before the surgery. The mean preoperative instabil-
ity was 41°.  With an average follow-up of 5.5 years, 
the pain and joint instability were completely resolved 
in all patients. However, the mean MCP joint range of 
motion was 1° C on extension and 58° C on flexion [12]. 
Loss of flexion and extension following the reconstruc-
tion of collateral ligaments of the thumb MCP joint has 
also been frequently reported by other authors [13-17]. 
Contrary to the most previous investigations, the present 
study revealed that the reconstruction of chronic injuries 
to the collateral ligaments of the thumb MCP joint could 
provide a symmetric range of motion to the contralateral 
hand in the majority of patients. 

Over-correction of instability could be regarded as one 
of the potential consequences of this surgery that may 
be caused by the over-tensioning of the ligamentoplasty. 
Fusetti et al. reported 9º excess of laxity on postopera-
tive radial stress testing compared with the non-involved 
thumb [18]. All the operated joints of the present study 
were stable in the last evaluation session.

The results of the present study and those of the earlier 
investigations reveal that chronic reconstruction of col-
lateral ligaments of the thumb MCP joint provides ac-
ceptable results, regardless of the delay period from the 
injury to surgery. The present study has some limitations. 
The main limitation of this study was the small sample 
size that weakens the statistical analysis of the results. 
Further studies with a larger sample size are required to 
confirm the study results.

5. Conclusion

Static reconstruction of the chronic collateral ligament 
injuries of the thumb MCP joint could provide an ac-
ceptable functional outcome, pinch, and grip strength, 
and thumb opposition, regardless of the time interval 
from the injury to the surgery. Although the postopera-
tive restricted thumb range of motion and instability was 
reported in several earlier investigations, we observed 
stable joints with a symmetric range of motion to the 
contralateral hand in the majority of the patients. There-
fore, we recommend this reconstruction approach for the 
management of similar injuries in future workouts. 
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