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CLINICAL STUDY

How we decide when to immobilize the wrist after stable 
osteosynthesis of displaced distal radius fracture
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ABSTRACT
PURPOSE OF THE STUDY: Fractures of the distal radius are frequently associated with injuries of the 
scapholunate (SL) and lunotriquetral (LT) ligaments. Our study is aimed at revealing their hidden lesions by 
employing a fast and accessible fl uoroscopic identifi cation.
PATIENTS AND METHODS: We investigated 40 patients who were indicated for plate osteosynthesis of distal 
radius fracture. After completing the osteosynthesis, the procedure was concluded with a wrist arthrography. 
The patients with SL and LT interval lesions had their wrists immobilized by a plaster splint while patients with 
normal fi ndings with an elastic bandage. The patients were followed up for 12 months after the surgery. The 
functional results were evaluated by Mayo wrist score.
RESULTS: The intra-operative examination identifi ed 62.5 % of patients with lesions of SL and/or LT interval, 
and 37.5 % of patients were lesion-free. The Mayo wrist scores after 3, 6 and 12 months in patients whose 
wrists were not immobilized were 72, 86.3, and 86.3, respectively. The latter scores in the group of patients 
with external immobilization were 54.4, 82, and 84.8, respectively. The difference between the groups was 
signifi cant three months after the surgery. After six and twelve months, the difference became negligible.
CONCLUSION: The exclusion of hidden lesions allows earlier rehabilitation, while in patients with signs of 
lesions, it is appropriate to immobilize the wrist (Tab. 1, Fig. 3, Ref. 31). Text in PDF www.elis.sk
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Introduction

The fractures of distal radius are often associated with injuries 
of scapholunate and lunotriquetral ligaments while the triangular 
fi brocartilaginous complex (TFCC) injuries are frequently pres-
ent as well. The distal radial fractures occur together with injuries 
of the scapholunate (SL) ligament in 13.6‒68 % of cases (1‒6), 
while those with concomitant injuries of the lunotriquetral (LT) 
ligament occur in 8.5‒15 % of cases (3, 5, 7). Static instabilities 
can be observed on radiographic images in form of widened inter-
carpal intervals and increased scapholunate angle, which is caused 
by concomitant injuries of intrinsic and extrinsic ligaments of the 
wrist (8). However, by means of posterior-anterior and lateral 
radiographic projections standardly used in cases of fractures of 
the distal radius, it is not possible to reveal pre-dynamic and dy-
namic instabilities occurring in association with isolated injuries 
of intrinsic ligaments. Fresh fractures of the distal radius do not 
allow other diagnostic tools to be used, such as thorough clini-
cal examination of the wrist, dynamic radiographic examination 
of the wrist or standard acute examination by means of magnetic 
resonance (MR). As long, as these lesions remain hidden, instabili-

ties tend to occur, and in turn, gradual degenerative changes in the 
joint tend to develop (9). A precise diagnosis of these concomitant 
injuries is currently possible only by means of arthroscopy of the 
wrist. The fractures of the distal radius are however very frequent 
injuries, and it is impossible to accept a situation, in which a pre-
cise diagnosis can be achieved only at clinics with the privilege 
of being able to perform arthroscopy. The recognition of these 
hidden concomitant injuries and their subsequent treatment are a 
precondition for good fi nal functional results. Our study’s goal is 
to evaluate a procedure that can reveal these hidden wrist lesions 
occurring in association with fractures of the distal radius by em-
ploying a fast and generally available fl uoroscopic diagnostic tool. 

Patients and methods

During the period of 27 months, we investigated 40 patients 
who were indicated for surgery due to a fracture of the distal ra-
dius. The prospective study cohort contained 30 women and 10 
men at an average age of 55 ± 14.9 (21‒83) years. The patients 
were indicated for surgery due to instable extra-articular and dis-
located intra-articular fractures of the distal radius. All fractures 
were treated by open reduction and volar-plate osteosynthesis 
with an angle-stable implant. In neither of patients enrolled in the 
study did the simple radiographic imaging reveal a widening in 
SL and/or LT interval. Excluded from the study were patients with 
open fractures, fractures with static instability, fractures of carpal 
bones, and fractures requiring other methods of fi xation, as well 
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as incompliant patients and those with as-
sociated instability of the distal radioulnar 
joint that was identifi ed during the surgery.

After completing the osteosynthesis of 
the distal radius, the procedure was con-
cluded with arthrographic examination of 
the midcarpal joint. We studied the fl ow 
of the contrast medium through SL and LT 
intervals. For the purpose of arthrography, 
we used a small 25-gauge needle and 76 % 
iodine contrast medium (Urgorafi n, Bayer 
AG, Germany). In order for the entire capi-
tate-lunate space to be fi lled up gradually, 
and contrast medium to fi ll up the SL and 
LT spaces, the space between triquetral, lu-
nate and hamate bones was chosen as the 
site for midcarpal joint puncture, which was 
then done under radiographic control. The 
fl uoroscopic control enabled us to watch 
the entry of the contrast substance into the 
radio-carpal space, which marked the le-
sions in intrinsic ligaments. We examined 
the wrists in prone position, namely in neu-
tral, radial (widening of LT interval) and 
ulnar deviations (widening of SL interval) 
(Figs 1‒3). The lateral projection was used 
only for the purpose of evaluating the depth 
down to which the tip of the needle went in 
order not to introduce the contrast medium 
iatrogenically into the adjacent dorsal or 
volar soft tissues and thus disable the sub-
sequent arthrographic evaluation.

In line with the results of arthrography, 
the patients with pathological arthrographic 
fi ndings had their wrists immobilized by 
means of a plaster splint for a period of six 
weeks. Patients with normal arthrographic 
fi ndings had their wrists fi xed postopera-
tively with elastic bandage only (until re-
moval of sutures). Patients were followed 
up for a period of 12 months after the sur-
gery and functional results were evaluated 
by the system of Mayo wrist scoring in 3-, 
6- and 12-month intervals. The fi nal evalua-
tion of median and average values of clinical 
parameters was done according to normal-
ity of data distribution. Subsequently, we compared the resulting 
values of only two variables at a time by means of unpaired t-test. 
In case of p < 0.05, the result was considered signifi cant. 

Results

Out of the total number of 40 fractures treated surgically (40 
patients), we identifi ed 25 patients (62.5 %) with the intra-operative 
fi nding of penetration of the contrast medium through SL and/or 

LT intervals. In 8, 8 and 9 of the latter 25 patients, the contrast 
medium penetrated solely through the SL interval, solely through 
LT interval, and through both SL and LT intervals, respectively. 
In 15 patients (37.5 %), there was no sign of penetration of the 
contrast agent (Tab. 1). The incidence of SL and/or LT lesions as-
sessed based upon the penetration of contrast medium and type of 
fracture according to AO classifi cation is shown in Table 1. The 
average duration of arthrography of the midcarpal joint was 3.13 
± 0.04 (2.0‒5.3) minutes. The Mayo wrist scores after 3, 6 and 

Fig. 1. Fracture of distal radius after osteosynthesis with no penetration of contrast medium 
through SL and LT intervals.

Fig. 2. Fracture of distal radius after osteosynthesis with penetration of contrast medium 
through SL interval.

Fig. 3. Fracture of distal radius after osteosynthesis with penetration of contrast medium 
through LT interval.
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12 months are shown also in Table 1. The difference in the scores 
between the groups was signifi cant 3 months after the surgery. The 
latter difference became negligible 6 months after the surgery and 
stayed this way at the time point of 12 months after surgery (Tab. 1).

Discussion

The fractures of distal radius are frequent, and the incidence of 
concomitant lesions of SL and LT ligaments is evidently higher than 
it was originally thought to be. The operative treatment of instable 
dislocated extra-articular and intra-articular fractures of the distal 
radius by means of angle-stable plates is currently regarded as part of 
the standard procedure while we can expect other techniques in the 
future (10, 11). The concomitant injuries of SL and LT intervals are 
standardly diagnosed by a combination of clinical, radiological, and 
CT/MR arthrography examinations, but arthroscopy has currently 
become the best option. However, due to the fact, that the clinical 
examination of a painful wrist with fracture of distal radius is of low 
informative value, the radiographic examination remains the cor-
nerstone of the diagnostic procedure. The preoperative radiographic 
examination often reveals only the static instabilities. In order to 
reveal dynamic carpal instabilities, some authors reevaluate perio-
peratively the radiographic examination by means of fl uoroscopy (1, 
12). This technique of measurement (although currently performed 
with advanced machines) can, however, yield particular mistakes 
and therefore requires mathematical recalculation or calibration of 
the monitored image (1). Although some carpal instabilities can be 
revealed with a thorough clinical examination of the wrist when 
carried out immediately after fi nishing the stable osteosynthesis, 
such assessment, similarly to that done by means of dynamic ra-
diographic examination carried out after osteosynthesis, requires a 
relatively high level of experience with diagnostic procedures and 
treatment of carpal instabilities. Then there is the method of MR 
examination and its modifi cations which, under our conditions, are 
not indicated in a routine urgent setting. The diagnosis of carpal 
instabilities is important from the aspect of further management, 
namely in view of the indication for surgical intervention when the 

lesions of intercarpal ligaments are evident, or at least in terms of 
further additional external plaster fi xation when the latter lesions 
are hidden. The golden standard of the diagnosis of concomitant 
carpal lesions is wrist arthroscopy which is also used at our clinic. 
However, it is not being standardly used in the setting of distal radius 
fractures. Neither other workplaces have the option of utilizing it, 
mainly due to its unavailability as well as because it is associated 
with a time-consuming procedure (1). However, in order to be able 
to treat the intercarpal lesions adequately, or at least to improve the 
treatment by external plaster fi xation, it is appropriate to make an 
attempt to detect them. It is necessary mainly because there are still 
unanswered questions as to whether the hidden lesions of ligaments 
might progress, and whether, even after stable osteosynthesis of 
the distal radius performed with the use of angle-stable plate, it is 
still necessary to immobilize the wrist postoperatively. Jones et al 
reported that in their retrospective study conducted in a sample of 
221 patients with fractures of the distal radius, the scapholunate 
instabilities evaluated by means of posterior-anterior and lateral 
projections appeared as unusual either in the setting of acute wrist 
fracture or in association with the progression of hidden injuries of 
ligaments – even despite early rehabilitation (13). This is, why some 
authors do not immobilize fractured wrists at all (14); others fi x 
them for 1‒2, 3, 4 weeks or longer (13, 15‒17). Some studies have 
yielded better short-term results as to the function and movement 
range of the wrist in patients who had their wrists immobilized for 
1 or 3 weeks as compared with those who had their wrists fi xed for 
6 weeks (18). From the long-term aspect, though, there were no 
differences in the results (18). Also, the study of Quadlbauer et al 
showed that early immobilization of the wrist after the surgery due 
to fractures of the distal radius by means of a volar locking plate 
was a reliable method that led to a better function of the wrist. In 
that study, they achieved a better movement range in the sagittal and 
frontal planes, rotation of underarm and grasping force in 6 months, 
9 weeks, 6 weeks and 6 months, respectively. The functional score 
was also better at 6 weeks after surgery, namely in patients with 
early mobilization of the wrist as compared with those who were 
immobilized for 5 weeks. After one year, though, there were no 

Surgical treatment with plate implant (n=40)
Without immobilization (n=15) Immobilization with plaster (n=25)

AO classifi cation A B C A B C
 1 ‒ ‒ 2 (5%) ‒ ‒ 6 (15%)
 2 2 (5%) ‒ 2 (5%) 3 (7.5%) ‒ 3 (7.5%)
 3 6 (15%) 2 (15%) 1 (2.5%) 9 (22.5%) 3 (7.5%) 1 (2.5%)
Penetration of contrast medium
Solely through SL interval ‒

‒
‒

3 (7.5%) ‒ 5 (12.5%)
Solely through LT interval 3 (7.5%) 1 (2.5%) 4 (10%)
Through both SL and LT intervals 6 (15%) 2 (5%) 1 (2.5%)
None 8 (20%) 2 (5%) 5 (12.5%)
Mayo wrist score  p
3 M 72±5.3 (60‒80) 54.4±11.1 (30‒75) .00001
6 M 86.3±7.7 (75‒100) 82±8.7 (70‒100) .05928
12 M 86.3±7.7 (75‒100) 84.8±7.6 (70‒100) .27032

Tab. 1. AO classifi cation, penetration of contrast medium from the midcarpal joint through SL and/or LT interval and Mayo wrist scores 3, 6 
and 12 months after surgery.
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signifi cant differences between the groups and the only signifi cant 
difference was in the muscular force of the limb that was surgically 
treated and rehabilitated early as compared with the limb that was 
not operated on (19). On the other hand, another study shows that 
the initiation of exercise 6 weeks after surgery did not lead to a 
decrease in the movement range of the wrist as assessed 3 and 6 
months after surgery when compared to the group of patients who 
started exercising after 2 weeks (20). The surgical treatment of dis-
located fractures of the distal radius with thermoplastic fi xation for 
6 weeks appears to be suffi cient for achieving good results after one 
year of follow-up, even also with MR fi ndings of complex lesions 
in the wrist which are very frequent at the time of accident, and it 
seems that only a small proportion of them decompensates later (21).

In our opinion, the aspect of earliness of the return of function 
can have social and economic impacts on patients as well as on the 
healthcare provider. Therefore, the attempt to exclude the hidden 
lesions of SL and LT ligaments spares the patients of having to 
undergo additional fi xation of the wrist while their return to com-
mon activities can be faster. At our clinic, we were thus making 
informed decisions in line with the results of arthrographic exami-
nation of the midcarpal joint which was performed to detect liga-
ment injuries of SL and LT intervals in association with fractures 
of the distal radius. All patients in whom we found the penetration 
of contrast medium through SL and/or LT interval had their wrists 
fi xed with a plaster splinter for 6 weeks, whereas the wrists of the 
rest of the patients were not fi xed, and after suture removal, they 
started with early rehabilitation. In our cohort, we identifi ed a to-
tal of 62.5 % of cases with lesions of SL and/or LT interval. This 
incidence is comparable with those found in other studies (5, 7, 
22). None of the lesions of SL and/or LT interval were evaluated 
as severe (cases with unambiguous lesions were excluded from 
our cohort) and as such they were not indicated for surgical treat-
ment and treated only with a plaster splinter.

The arthrographic assessment of intercarpal lesions has been 
known already since 1961 (23). Because of its low sensitivity, 
though, it has been gradually pushed into the background. In the 
work of Cooney, the author studied 20 patients with chronic pain 
in the wrist, who underwent radio-carpal, midcarpal or TFCC ar-
thrography, arthroscopy and arthrotomy. By means of arthrogra-
phy, they identifi ed 8 and 7 cases with lesions of the scapholunate 
and lunotriquetral ligaments, respectively, while arthroscopy led 
to proving 7 and 9 cases of lesions of the scapholunate and lunotri-
quetral ligaments, respectively. In total, though, the arthrographic 
fi ndings correlated with arthroscopic fi ndings in 12 of 20 cases (24). 
Roth and Haddad analyzed 37 patients with chronic ulnar pain of 
the wrist, namely by means of arthrography and arthroscopy. In 
17 patients, the arthrographic fi ndings were evaluated as normal, 
whereas in 8 of them, the fi ndings were confi rmed to be abnormal 
(25). In the study of Chung et al, out of 150 patients with chronic 
pain in the wrist, there were 44 who had normal arthrographic fi nd-
ings. Yet, the arthroscopic examination revealed abnormalities in 
35 of the latter patients (80 %). The sensitivity of triple arthrogra-
phy was 74 % and specifi city was 56 % (26). On the other hand, in 
their retrospective study, Kim et al used the technique of dynamic 
cine-arthrography in 38 patients with chronic pain of the wrist, 

where they applied the contrast medium into the radiocarpal joint, 
and after passive exercise, they investigated the penetration of the 
contrast medium into the midcarpal joint as well as the fl ow through 
the distal radio-ulnar joint. They further compared the results of 
dynamic cine-arthrography with the fi ndings achieved with MR 
arthrography. The levels of general sensitivity and specifi city of 
the dynamic cine-arthrography and MR arthrography were similar 
relative to the diagnosis of lesions of intrinsic ligaments (SL liga-
ments: sensitivity 66.7 % vs 80 %, and specifi city 100 % vs 95.7 %;
LT ligament: sensitivity 75 % vs 75 % and specifi city 94.1 % vs 
91.2 %) (27). In our study, we were not focused on patients with 
chronic wrist pain but on those with fractures of the distal radius, 
and we were searching for hidden lesions of SL and LT ligaments 
in order to make the decision as to whether to apply additional fi xa-
tion of the wrist or to recommend early mobilization. We are aware 
of the fact, that minute tears in SL and LT ligaments are present 
also in asymptomatic patients with no history of wrist injury (28, 
29). The incidence of asymptomatic communication between mid-
carpal and radiocarpal joints is 17 % in the age category of 15‒29 
years, and it increases up to 50 % in the age category of 50‒70 years 
(30). Hence, this does not mean that each communicating defect 
necessarily represents a criterion for abnormality (31). However, 
in our cohort, we were not able to identify asymptomatic patients. 
All arthrographically confi rmed cases of communication between 
midcarpal and radiocarpal joints were considered abnormal by 
us. All such cases were always indicated for additional fi xation of 
the wrist with plaster splinter. In the rest of cases, we considered 
abnormalities to be excluded, and the patients were indicated for 
early mobilization even though we are aware that arthrography 
does not have to necessarily reveal older lesions, through which the 
contrast medium does not fl ow. However, after a 1-year follow-up, 
no difference in wrist function was to be found between our two 
groups. This could be a sign that in our cohort, there was no case 
of an unambiguously false-positive arthrographic fi nding. Also, in 
our study, we did not assess the associated TFCC lesions, which are 
also common. The latter topic is being tackled by us in a separate 
study of distal radius fractures. When considering further therapy 
after receiving the arthrographic results in association with distal 
radius fractures, it is necessary to take into consideration also the 
typical age distribution. In older patients, the osteoporotic terrain 
often decreases the risk of associated injury of carpal ligaments. 
However, if early postoperative mobilization of the wrist is impelled 
in cases of fractures that took place in an osteoporotic terrain, the risk 
that osteosynthesis may become a failure, increases. Even though, 
in our study, we proceeded in line with the results of arthrography 
independently of age, in our opinion, in older patients, also in cases 
with negative arthrographic fi ndings, it is necessary for the limb 
to be fi xed, and thus to enable still healing of the fragile fracture.

Conclusion

Despite the fact, that sensitivity and specifi city of arthrography 
are debatable, it is possible to take into consideration its diagnostic 
value in cases of distal fracture of the radius in order to detect the 
associated injury of carpal ligaments. The procedure takes a rela-
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tively short time, and its cost is low. It is also commonly available 
at clinics routinely dealing with the surgical treatment of distal 
fractures of the radius. In a selected group of patients, early mo-
bilization of the wrist can lead to superior functional results that 
can be achieved in an earlier fashion.
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