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Repair of the triangular ligament in Colles’ fracture 
No effect in a prospective randomized study 

Fredrik af Ekenstam‘, Olafur P. Jakobsson’ and Karin Wadin2 

We present a prospective and randomized study of two different treatments of ex- 
traarticular Colles’ fracture with a fractured ulnarstyloid. The study comprised 41 pa- 
tients with 2 years’ follow-up; 22 patients were treated with closed manipulation and 
an above-the-elbow plaster cast, whereas in 19 patients the avulsed u l n a  styloid was 
transfixed and/or the triangular ligament was repaired after closed reduction of the 
fractured radius. In all the operated on patients, a complete rupture of the triangular 
ligament was found. Good reduction of all the fractures was achieved primarily ac- 
cording to the radiographic examination. At follow-up the alignment had deteriorat- 
ed, with no difference between the two treatment groups. Neither did the findings in 
the wrist arthograms differ between the two groups, nor did the subjective com- 
plaints of the patients. We conclude that repair of the ruptured triangular ligament in 
extraarticular fractures of the distal radius is not better than conventional treatment. 

The triangular ligament or its attachments must be in- 
jured to allow displacement of an extraarticular frac- 
ture of the distal radius (af Ekenstam and Hagert 
1985b). We have studied the repair of this structure. 
Our hypothesis was that anchoring the distal radial 
fragment by repairing the ligament or the styloid 
would prevent its dislocation. A prospective random- 
ized study was designed where halfof the patients were 
treated surgically and half by closed reduction only. 

Patients and methods 

The study comprised41 patients who were treated for a 
closed, extraarticular, dislocated fracture of the distal 
radius during 1981. The only cases accepted for the 
study were those classified as Lidstrom (1959) Group 
IIa + c or Frykman (1967) Groups I1 + VI. The patients 
were divided into two groups: Group A were born on 
even dates and Group B were born on uneven dates. 
Reduction and splinting of the fractured radius were 
identical in both groups. 

GroupA included 19 patients-14 women and 5 
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men-aged 49 (1 6-68) years at the time of injury. The 
treatment was closed manipulation followed by sutur- 
ing of the triangular ligament and stabilization of the 
ulnar styloid. The distal part of the ulna was explored 
through adorsal incision. The sheath of the digiti mini- 
mi tendon and the proximal part of the sheath of the ex- 
tensor carpi ulnaris tendon were opened. An incision 
through the dorsal capsule of the distal radioulnarjoint 
brought the proximal part of the triangular ligament in- 
toview. Thedistal part oftheligament could be studied 
through a transverse incision of the dorsal capsule of 
the radiocarpal joint. The ulnar styloid was fixed in 17 
cases. This was done by osteosuture in 1 1 cases, by K- 
wire in 4 cases, and by tension band in 2 cases. In 10 
cases the triangular ligament was avulsed from the fo- 
vea at the base of the styloid and, accordingly, the liga- 
ment was reattached (Figure 1). After wound closure, 
an above-the-elbow plaster cast was applied. 

Group B included 22 patients-] 7 women and 5 
men-aged 53 (1849)  years at the time of injury. 
These patients were treated by closed reduction and 
fixation by only a plaster cast. 

The injured arm was anesthetized using 40 mL of 
0.5 percent CitanestO’) intravenously in a bloodless 
field. Closed reduction of the fracture was done by 
traction and manipulation. An above-the-elbow plast- 
er cast (with the elbow joint flexed 90: the forearm 
slightly pronated, and the wrist slightly flexed and ul- 
narly tilted) immobilized the arm for 5 weeks. 
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Figure 1. The technique used to reattach the triangular liga ent 
to the base of the ulnar styloid (fovea) using 310 Supramid su- 
ture through drill holes. Avulsed styloid was reduced and stabi- 
lized by a K-wire, osteosuture, or tension-band technique. 

8 

Figure 2. The four variables as shown by the arrows. The points 
show the landmarks that define the reference lines. 

Table 1. Results of the clinical examination. Strength is 
expressed in arbitrary units, whereas all the other rneasure- 
rnents are in degrees. Mean SD 

Controls 
n 41 

Strength 6oz 
Flexion 68 11 
Extension 63 8.9 
Ulnardeviation 43 8.3 
Radialdeviation 26 7.4 
Supination 88 5.1 
Pronation 84 6.2 

Treatment 

Closed open 
n 22 n19 

58 18 5925 
58 71 57 15 
59 12 65 8.6 
37 8.4 40 9.3 
25 5.5 23 6.9 
84 9.1 82 8.7 
81 7.4 82 6.5 

When the cast was removed, the patients received in- 
structions from a physiotherapist on how to regain 
strength and motion. 

Standard radiographic AP and lateral projections 
with the forearm in the neutral position (Epner et al. 
1982) were obtained immediately before and after 
fracture treatment, at 1 week, and at the 2-year follow- 
up. At the follow-up, eachpatient was interviewed, the 
range of motion in both wrist joints and forearms was 
measured, and the grip strength was evaluated by a Ja- 
mar dynamometer. The normal (uninjured) wrists of 
39 of the41 patients were used as controls, for both the 
clinical and radiographic examinations. Arthrograms 
of the radiocarpal joint were made of 54 wrists-33 
fractures and 21 controls. 

Dorsal angulation, radial compression, shortening 
of the radius, and the distance between the styloid of 
the radius and the ulnar head were measured on trac- 
ings of all the films (Figure 2). This was done with the 
PROFILE computer software for geometric measure- 
ments (Jakobsson 1988) using a HIPAD digitizer 
(Houston Instruments Inc.). 

Statistical analyses were made using the SAS-PC 
package (SAS Institute Inc.). We used the Student’s t- 
test to compare the measurements, with P < 0.05 as a 
significant difference. 

Results 
In the operated on group, 4 of 19 patients complained 
of painful restricted forearm rotation. Among the con- 
servatively treated patients, 7 of 21 complained of 
painful forearm rotation or restricted forearm rotation 
or reduced grip strength. On clinical examination 
(Table I), only supination and flexion differed when 
the controls were compared with either of the two treat- 
ment methods (P <0.05). 

There was no difference between the two treatment 
methods for any part of the clinical examination. 

Radiography immediately after treatment revealed 
that the fractures were correctly reduced in both 
groups, with alignment well retained 1 week later. At 
the 2-year foIlow-up, the alignment of the distal frag- 
ment of the radius had deteriorated (Figure 3). equally 
in both treatment groups. When compared with the 
controls, however, adifferenceemergedfortheradius- 
ulna length and the radius-ulna angle in frontal view 
(P< 0.05). Only the radius-ulna angle measured in side 
view did not differ from the control values. 

The ulnar styloid healed at the same frequency in 
both groups. Leakage of contrast fluid into the distal 
radioulnar joint from the radiocarpal joint was equally 
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Figure 3. Radiographic measurements in dislocated Colles’ fracture. The letters A to D correspond to the markings on Figure 2. 
A, D: The angulation of !he distal radial joint surface as measured to the ulnar length axis. 
B, C: The relative shortening of the radius in respect to the ulna. 
Note that the horizontal axes in these graphs are not linear and that the vertical axes do not coincide. 

frequent in the treated patients as in the controls, and 
the contrast medium concentration in the foveolar ar- 
ea, at the base of the ulnar styloid, was equal in the two 
treatment groups. 

Discussion 

Reducing a Colles’ fracture can be difficult, but the 
main challenge is how to retain the alignment. Hyper- 
extension violence to the wrist is the main traumatic 
mechanism eliciting wrist pain (Mayfield 1980, Senn- 
wald 1987). Several structures may be traumatized de- 
pending on the position of the forearm, wrist, and fin- 
gers, and also on the direction of the force at the time of 
injury. If the radius breaks, the fracture may be com- 
bined with disruption of the radiocarpal, ulnar carpal, 

radioulnar, and intercarpal ligaments (Mayfield 
1980). The types of different ligament injuries are not 
known, and are usually neglected when treating a Col- 
les’ fracture. In theory, reduction of the fracture ap- 
proximates the ligament ruptures. The ligamento-taxis 
is the supposed explanation behind different proce- 
dures used to reduce the distal fragment (Kongsholm 
1987). However, keeping the wrist joint volarly and 
ulnarly tilted does not always keep the fragment from 
sliding backwards. Consequently, ligaments that are 
supposed to support the radial fragment are not suffi- 
cient to retain the achieved alignment; either the liga- 
ments are torn or the method of immobilization is in- 
adequate. 

The triangular ligament plays an important role in 
holding the radius both to the ulna and indirectly to the 
carpus. Frykman ( 1967) appreciated this by including 
ulnar styloid fractures in his classification, because 
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these fractures may imply an injury to the triangular 
ligament. Other authors have suggested that the styloid 
fracture is the result of compression against the carpus 
(Sennwald 1987). 

The triangular ligament has its main insertion to the 
foveolar area of the ulnar head just radial to the base of 
the ulnar styloid (af Ekenstam and Hagert 1985a), dis- 
tally joining the ulnocarpal ligament and the tendon 
sheath of the extensor carpi ulnaris. From an anatomic 
point of view, the fractured ulnar styloid does not sig- 
nify a complete lesion of the ligament. Our study in- 
cluded only patients with afractured ulnarstyloid; and 
in the surgically treated group, we confirmed a com- 
plete rupture of the triangular ligament in all the cases. 
This supports the view that dislocation of the distal ra- 
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