
Purpose: To evaluate the outcomes and complication rate for Adams-
Berger anatomic reconstruction of the distal radio-ulnar joint (DRUJ). 

Methods: We conducted a retrospective chart review to evaluate adult 
patients that had undergone reconstruction of the DRUJ for instability 
with the Adams-Berger procedure between 1998-2015 within our 
institution. Charts were reviewed for patient demographics, 
mechanism of injury, outcome and complications.

Results: 95 wrists in 93 patients were included. Mean age at surgery 
was 37.3 years and follow-up time was 65.8 months. At the last follow-
up, 90.8% of patients had a stable DRUJ, 5.3% did not and 3.4% had 
some laxity. At last clinical follow-up, 27.5% and 48.4% of patients 
described either no pain or mild pain, respectively. Overall, we 
achieved 87.4% DRUJ stability, with twelve patients undergoing 
revision surgery with a mean time of revision from primary 
reconstructive surgery of 13.3 months. Grip strength increased 
accompanied by a decrease in pronosupination. Reconstructive failure 
was more common in females. The use of an interference screw, as 
compared to other means of tendon fixation, was associated with 
higher reconstructive failure rates. Age, timing of surgery, type of graft 
(auto vs. allograft), type of graft fixation, sigmoid notch anatomy, 
involvement of dominant wrist, concomitant injury or previous surgery 
to the wrist did not affect the revision rate. 

Conclusion: Our findings demonstrate that Adams-Berger anatomic 
ligament reconstruction of the DRUJ provides reliable long-term 
results with 87% of patients with DRUJ stability at >5 years follow-up.

Abstract

• Demographics
• 95 wrists/93 patients, mean age 37.2 years (16-69 y)
• Average 28.7 months from injury to surgery
• 62 females (65.2%), 54.7% dominant hands injured
• The majority had DRUJ instability after fall (44%) and 

presented with ulnar-sided wrist pain (79%)
• 39% of patients had previous surgery to their wrist
• Majority of grafts were either palmaris longus tendon 

autografts (34 wrists) or plantaris allografts (35 wrists)
• Majority of the grafts were fixated as per Figure 1 (83 

wrists, 87.3%)
• Outcomes

• Grip strength improved 68.8% to 74.0% of 
contralateral wrist

• Pronation/supination worsened 5.0% and 8.5%, 
respectively, while flexion/extension/radial and ulnar 
deviation did not change

• Pain was significantly improved post-operatively and 
the majority of patients could return to work (Table 1)

• DRUJ stability at mean 65.8 months
• Stable DRUJ post-operative in 90.8% patients

• 3.4% had some laxity and 5.3% were unstable
• 6 mechanical failures, 6 procedural failures
• 11 females, 1 male had failure
• Average 13.3 months from primary surgery to revision
• Causes for revision surgery: Persistent instability of 

DRUJ (3 patients), recurrent instability (5 patients) 
and painful degenerative arthritis (4 patients)

• 2 repairs were found to have ruptured during revision, 
8 were found to be intact

• No difference in revision patients in ROM/grip 
strength pre- versus post-operative

• Failure Risk Factors
• Female patients and the use of an interference screw 

increased the risk of reconstructive failure (Table 2)
• Interference screw, suture anchor and traditional 

method failure rates were 66.6, 75.0 and 90.1%
• Complications

• None (68.4%), persistent pain (10.5%), recurrent 
pain/instability (5.2%), progressive arthritis (5.2%) 
persistent painful instability (3.2%), neuropraxia of 
ulnar nerve (6.3%)

Results

• Adams-Berger reconstruction of the unstable DRUJ had a 
13% revision rate in 93 patients/95 wrists at mean 66 
months follow-up in the largest series to date.

• Increased rate of revisions in female patients and with the 
use of an interference screw for graft fixation.

• No difference in revision rate with age, timing of surgery, 
type of graft/graft fixation, sigmoid notch anatomy, 
concomitant injury or previous surgery to the wrist 

• Grip strength improved and pronosupination was worse 
after the Adams-Berger procedure in all patients, and ROM 
and grip strength did not change for patients undergoing 
revision surgery.

Conclusions

Tables/Figures

Aims
1) Assess the long-term outcomes and revision rate in 

patients undergoing the Adams-Berger anatomic ligament 
reconstruction of the DRUJ

2) Assess risk factors for failure of this reconstruction type

Methods

Subjects: Adult patients that had undergone anatomic 
reconstruction of the DRUJ by the two senior authors at our 
institution between 1998-2015. 
Failure: A procedural failure was when the patient went on 
to revision surgery. A graft was a mechanical failure if 
patient heard “pop” and developed recurrent instability, or if 
radiography showed disruption of the graft.
Assessment of DRUJ stability: Patients underwent 
arthroscopy to assess DRUJ and ligaments, in addition to 
passive and active deviation and stressing of the ulna in 
relation to the radius during pronosupination.
Statistical Analysis: Continuous variables and categorical 
variables were compared using non-parametric tests. DRUJ 
stability curves were calculated using the Kaplan Meyer 
method and distributional differences compared using log 
rank test. Significance was set to 0.05. Continuous data are 
presented as mean and standard deviation (SD), while 
categorical data are presented as numbers and percentage.

Table 2: Overview of procedure survival based on potential risk 
factors with hazard ratios for specific subgroups’ risk of graft failure. 
*=Log rank test. **=Univariate cox models for hazard ratios

Outcomes of the Adams-Berger Ligament Reconstruction for 
the Distal Radio-ulnar Joint Instability in 95 Consecutive Cases

Factor p-value* Hazard ratio**
Gender 0.041

Male 1.0 (reference)
Female 6.39 (0.78-52.06)

Reconstruction within or after 6 
months

0.254

Reconstruction within or after 
12 months

0.436

Age at time of surgery older or 
younger than 40 years

0.091

Autograft or allograft used for 
the reconstruction

0.739

Autograft (n=42) 1.0 (reference)
Allograft (n=53) 1.22 (0.37-4.01)

Involvement of dominant wrist 
or not

0.746

Yes 1.19(0.41-3.44)
No 1.0 (ref)

Prior surgery to the affected 
wrist or not

0.378

Type of graft fixation <0.0001

Standard loop (87.3%) ref 1.0 (ref)
Bone-anchored suture (8.4%) 0.194 2.77(0.59-12.89)
Interference screw (4.2%) <0.0001 9.53(4.16-21.86)

Concomitant injury 0.893
Yes (25%) 0.91(0.25-3.40)
No (75%) 1.0 (ref)

Sigmoid notch type 0.690
Flat (32.6%) 2.15(0.62-7.43)
S-shaped (8.7%) 1.77(0.19-16.85)
Ski-slope (16.3%) 1.73(0.28-10.54)
C-shaped (42.4%) 1.0 (ref)
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Pain pre-operative N=95
No pain 0 (0.0%)
Mild 1 (1.1%)
Moderate 62 (65.3%)
Severe 32 (33.7%)

Pain at last follow-up* N=91
No pain 25 (27.5%)
Mild 44 (48.4%)
Moderate 20 (22.0%)
Severe 0 (0.0%)

Stable DRUJ at last follow-up N=87
Yes 79 (90.8%)
No 5 (5.7%)
Some laxity 3 (3.4%)

Work ability pre-operative N=90
Unable due to pain 15 (15.8%)
Regular job 55 (57.9%)
Restricted job 12 (12.6%)
Able, but unemployed or student 8 (8.4%)

Work ability at last follow-up N=86
Unable due to pain 17 (17.9%)
Regular job 41 (43.2%)
Restricted job 27 (28.4%)
Able, but unemployed 1 (1.1%)

Patient Reported Questionnaires
Pre-op MWS (N=68) 59.6 (18.4 SD)
Post-op MWS (N=68) 68.9 (15.0 SD)**
Post-op DASH (N=42, at 117 months post) 39.4 (17.6 SD)
Satisfaction (VAS) (N=40) 8.1 (2.5 SD)

Figure 1: Anatomical 
depiction of the 
conventional loop 
method of graft fixation 
of the Adams-Berger 
technique for anatomical 
reconstruction of the 
distal radioulnar 
ligaments. 

Table 1: Clinical outcomes at last follow-up. MWS = Mayo Wrist Score, 
VAS = Visual Analogue Scale, DASH = The Disabilities of the Arm, 
Shoulder and Hand.
*Wilcoxon Signed Rank test significant decrease in pain (p<0.005)
**Wilcoxon Signed Rank test significant increase in MWS(p=0.003)
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