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Introduction

Wrist arthroscopy has emerged as a potentially useful 
adjunct procedure in the surgical management of distal 
radius fractures (1). Although not required for every 
fracture, it may be beneficial in certain cases (2). Compared 
to more traditional techniques where the articular surface 
is reduced using an image intensifier, arthroscopy has the 
advantage of allowing direct visualization of the articular 
surface to assess and guide fracture reduction (1,3-8). It also 
has the advantage of allowing assessment and management 
of concomitant soft tissue injuries such as intercarpal 
ligament injuries, triangular fibrocartilage complex (TFCC) 
injuries and chondral pathology (9-12). Wrist arthroscopy 
however, is not without its problems. It can be technically 
challenging and is associated with additional surgical time 
and costs (13,14) (Table 1). While it is still unclear if chasing 
the perfect arthroscopic reduction or addressing soft tissue 
injuries leads to better outcomes, it should be considered 
in select cases where the difficulty of obtaining anatomical 
reduction is anticipated or soft tissue injuries are suspected. 
The aim of this review is to outline the indications for 
wrist arthroscopy in the setting of fractures and discuss the 

advantages and disadvantages of this adjunctive procedure. 
In doing so, the authors examine important technical 
considerations and review the outcome of surgery.

Indications

Wrist arthroscopy should be considered in young high 
demand patients when the difficulty of achieving a good 
reduction is anticipated or associated soft tissue injuries 
are suspected. Fractures with a die punch fragment, 
central comminution, lunate facet involvement, depressed 
fragments with residual step off >1 mm after fluoroscopic 
reduction, floating or flipped upside down osteochondral 
fragments will possibly benefit from arthroscopically 
assisted reduction of the articular surface (9,12,19-21) 
(Figures 1,2).

Although there is often no direct correlation, the authors 
feel the presence of radiographic signs suggestive of soft 
tissue injuries such as widening of the scapholunate gap 
and/or abnormal scapholunate angles, disruption of Gilula’s 
lines, widening of the distal radioulnar joint require further 
evaluation with wrist arthroscopy to more accurately 
categorise and treat where appropriate (9,20,22) (Figure 3).
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Radial styloid fractures are a particular subgroup that 
should be considered for arthroscopically assisted surgery. 
Fluoroscopic reduction alone may be misleading, as the 
fragment may be mal-rotated. In addition, these fractures 
are well known to be associated with scapholunate ligament 
injury as part of a greater arc injury. It has also been suggested 
that this fracture is ideal for percutaneous arthroscopically 
assisted reduction and fixation (21) (Figures 4-6).

Fracture reduction

Anatomical reduction of the articular surface in addition 
to restoration of extra-articular alignment is the goal in 
the management of intra-articular fractures to optimize 

the chance of a good outcome and potentially prevent 
early onset post-traumatic arthritis (23). It is particularly 
important for young, high demand patients who often 
sustain high energy complex distal radius fractures 
compared to the low energy “Colles” type fractures in 
elderly patients (23,24). Knirk and Jupiter reported that 
residual incongruity of the radiocarpal joint (articular step 
off >2 mm) was associated with early radiographic arthritis 
in young patients (23) with some authors advocating a 
step off <1 mm being required for a better result (25-27). 
Combined incongruity that is a combination of a step off 
and a gap also seems important (27,28). Although there is 
a lack of correlation between radiographic signs of arthritis 
and patient symptoms (29,30), it is reasonable to strive 

Figure 1 Flipped upside down osteochondral fragment reduced 
arthroscopically.

Figure 2 Die punch fragment.

Table 1 Advantages and disadvantages of wrist arthroscopy in management of distal radius fractures 

Advantages Disadvantages

Visualise & adjust reduction Increased time

Diagnose soft tissue injuries Increased cost

Treat soft tissue injuries Extra equipment

Detect intra-articular screw placement (15) Fluid extravasation (16)

Washout haematoma for improved range of motion (17,18) Technically difficult



Page 3 of 13Annals of Joint, 2018

© Annals of Joint. All rights reserved. Ann Joint 2018;3:77aoj.amegroups.com

Figure 3 Multiple soft tissue injuries associated with distal 
radius fracture: widening of the scapholunate interval and distal 
radioulnar joint; volar intercalated segment instability deformity 
suggestive of lunotriquetral ligament tear.

Figure 4 Radial styloid fracture and grade III scapholunate 
ligament tear managed with repair and K-wire fixation.

Figure 5 Radial styloid fracture, percutaneous fixation.

Radiocarpal Joint

Midcarpal Joint

SL tear
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for anatomical reduction, particularly in younger patients 
with higher functional demands. In this regard, reduction 
is better appreciated during arthroscopy compared to a 
fluoroscopic assessment (3-6).

Associated soft tissue injury evaluation

There is emerging evidence to show that distal radius 
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fractures can be associated with soft tissue injuries including 
scapholunate & lunotriquetral ligament tears, TFCC and 
chondral injuries. The incidence identified arthroscopically 
in association with distal radius fractures is high and has 
been reported to range from 68% to 81% in a number of 
studies (9-11,31).

In these studies, TFCC injuries and scapholunate tears 
were the most commonly observed, while lunotriquetral 
ligaments injuries were rare. Swart and Tang analysed 13 
studies, the average reported rate being 44% for all grades 
of scapholunate ligament tears, 43% for TFCCs, 32% 
for cartilage damage and 13% for lunotriquetral ligament 
tears (10). Radiographs are commonly used to diagnose 
scapholunate and TFCC injury. In the setting of distal 
radius fracture this has been shown to be unreliable and 
often have no direct correlation with the significance of the 
injury (9,12,15,32).

Without arthroscopy, many of these injuries would go 
undiagnosed and therefore untreated where applicable.

It is not surprising that arthroscopy detects soft tissue 
injuries more accurately than plain radiographs, the 
question remains, what proportion of them if any are 
clinically significant.

Triangular fibrocartilaginous complex
TFCC injury is a common cause of ulnar sided wrist pain 
and distal radioulnar joint instability. TFCC tears have 
been observed in intra and extra articular fractures without 
a correlation with ulna styloid fractures identified (17).  
An association with the degree of radial shortening  
(4 mm) and dorsal angulation (10 degrees) however has 
been shown (12) and is supported by a cadaver study that 
found similar displacement is required for the disruption of 
the ulnar TFCC attachment (18). In their case series Lindau 
et al. found distal radioulnar joint instability in one third of 
patients with non-osteoporotic fractures at one year follow 
up. It was associated with complete peripheral TFCC tears 
diagnosed by wrist arthroscopy at the time of the injury. 
Patients with instability had worse functional scores (17)  
(Table 2). Acute TFCC tear management depends on 
location of the tear and its severity. Central tears are usually 
stable and treated with debridement, while peripheral tears 
could be associated with instability and may need to be 
repaired arthroscopically or via an open technique (16).

Scapholunate ligament tears
Scapholunate ligament injury can lead to dissociative 
carpal instability with complete disruption of the ligament 
complex and secondary stabilisers. In the longer term a 
predictable pattern of degenerative change is seen known as 
scapholunate advanced collapse (SLAC wrist). Traditionally 
diagnosis is made radiographically. Tang et al. used a 
combination of four radiographic parameters - widening 
of scapholunate space 3 mm, foreshortened appearance of 
scaphoid, cortical ring sign and scapholunate angle >70 
degrees. They speculated that only tears causing all above 
changes were significant enough to affect the biomechanics 
of the wrist and therefore the outcome. In their study they 
only identified 4.6% patients with radiographic evidence 
of scapholunate dissociation (SLD) and those patients had 
worse function (32). Gunal et al. based their diagnosis on 
widening of the scapholunate gap >2 mm and noted that 
most of the patients with detected abnormalities were 
symptomatic and had poorer outcomes (34).

Scapholunate ligament injuries can occur in extra and 
intra-articular distal radius fractures, although seen more 
commonly in intra-articular fractures, particularly those that 
are comminuted and involving the lunate facet (9,12,19-21). 
Forward et al. noted that fractures with a relative increase in 
ulna variance >2 mm compared to the uninjured side at the 
time of injury had a fourfold increase in risk of sustaining a 
grade III scapholunate ligament tear (19).

Figure 6 Radial styloid fragment, rotational step remains after 
reduction under fluoroscopy; reduced by K-wire to “joystick” the 
fracture into position.
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Table 2 Outcomes of untreated soft tissue injuries associated with distal radius fractures 

Publication
Forward et al., J Bone  
Joint Surg Am, 2007 (19)

Mrkonjic et al., J Hand  
Surg Am, 2015* (33)

Swart and Tang,  
Am J Orthop, 2017 (10)

Lindau et al.,  
J Hand Surg, 2000* (17)

Number of 
patients

51: group 1, 10 (grade 
III); group 2, 41 (grade 0, 
I, II) 

38 available for final follow 
up (51 in the original series): 
group 1, 9 (grade III); group 
2, 29 (grade 0, I, II)

42 51

Mean age 41 41 57 41

Soft tissue 
injury

SL tear 44/51 (86%):  
grade 0, 7; grade I, 11; 
grade II, 23; grade III, 
10; grade IV, 0 (Geissler  
classification)

ST tear 19/42 (21%): grade I, 11; 
grade II, 7; grade III, 1 (authors’  
classification)**; 12/42 (29%) TFCC 
tears; 9/42 (21%) SL and TFCC  
tears; 12/42 (29%) cartilage damage

TFCC tears 43/51 (84%): 
11/51, complete peripheral 
tears; 32/51, partial or no 
peripheral tears

Follow up 1 year Minimum 13 years  
(13–15 years)

1 year 1 year

Radiological 
outcome

Increased incidence of 
SL dissociation in group 
1 (group 1, 6/10; group 
2, 5/41)

No difference No difference

Clinical 
outcome

Increased incidence of  
pain on examination in 
group 1 (group 1, 5/10; 
group 2, 4/41)

No difference No difference 10/11 patients with complete  
peripheral tears had DRUJ  
instability, 7/32 with partial or 
no peripheral tears had DRUJ  
instability

Functional 
outcome

No difference (Gartland  
and Werley score) 

No difference  
(Gartland and Werley score, 
DASH) 

No difference (DASH) Patients with instability had  
worse Gartland and Werley 
score

*, same cohort of patients; **, classification developed by Swart and Tang (I) attenuation, no visible tear with convex shape of ligament 
with or without hemorrhage; (II) partial tear with or without step-off at junction between scaphoid and lunate, but 2.7-mm arthroscope 
cannot “drive through” to midcarpal joint; (III) complete tear with positive “drive- through” sign SL, scapholunate; DASH, disabilities of the 
arm, shoulder and hand; TFCC, triangular fibrocartilage complex; DRUJ, distal radioulnar joint. 

To summarise the published data, complete grade III 
and grade IV tears are identified by arthroscopy in 10–20% 
of intra-articular non-osteoporotic distal radius fractures 
(9,12,19,31,35-38) (Table 3).

The diagnosis and grading of these injuries is greatly 
enhanced with arthroscopy (Table 4), however the treatment 
once diagnosed is more controversial. It is controversial 
if arthroscopically detected untreated complete tears 
associated with distal radius fractures will lead to worse 
outcomes. While some argue that most of the tears probably 
heal following immobilization as part of the fracture 
management, others are concerned that even partial tears 
may progress to complete tears if left untreated, especially 
with early movement following volar locking plate  
fixation (19). There is, however, a paucity of evidence to 
support this stance.

Grade I & II injuries can be treated by immobilisation 
(16,19,33). Grade III injuries are usually treated by 
immobilisation or reduction and percutaneous pinning 
whereas grade IV injuries are treated by repair and pinning 
+/− a reinforcement procedure (2,16,19-21).

Age is also important as older patients may have pre-
existing degenerative tears. A cadaver study by Wright et 
al. found scapholunate lesions in 18 out of 62 wrists in the 
elderly (39) whilst Akahane et al. found that the incidence 
of asymptomatic static SLD in wrists without distal radius 
fracture increases with age. They also found that in 
younger patients SLD was significantly higher in wrists 
with distal radius fractures and concluded this was more 
likely due to acute injury (40). This leads to the possibility 
of overtreatment in older individuals with pre-existing 
pathology.
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Lunotriquetral ligament tears
Lunotriquetral ligament injuries are much less common than 
other intercarpal soft tissue injuries. Currently there is no 
evidence for long term disability or instability attributable 
to lunotriquetral ligament injury associated with distal 
radius fractures (19,33). There is also no consensus as to 
what treatment is optimal for diagnosed ligament injuries. 
Anecdotal and case series evidence for treatment suggests 
that “stable incomplete”, grade I-III injuries can be treated 
by immobilization as part of the fracture management. 
Despite a lack of high level evidence, it is suggested more 
significant Grade IV injuries be treated with debridement 
+/− K-wire pinning of the joint (41,42). The exact 
parameters to determine those, which need debridement 
only and those, which also need pinning is unclear.

Outcomes

In a systematic review, Smeraglia et al. evaluated 28 studies 

as part of their analysis (43). The common problem was 
short follow up, average 19.5 months (range: 4.3–36 
months). The majority of the studies were case series, 
with only three randomised controlled trials and one 
retrospective case matched study. Of those four studies, 
an external fixator was used in three (31,37,44), and volar 
locking plate in one randomised controlled trial (45) 
(Table 5). Three studies with external fixator found better 
outcomes with arthroscopically assisted surgery, while 
the study by Yamazaki et al. on the volar locking plate 
identified no difference. The average patient age in the 
study published by Yamazaki et al. however was older than 
in other studies—62 years (range: 24–92 years) (45).

Nine papers described their experience combining volar 
locking plate with wrist arthroscopy (Table 6). Abe et al. (7)  
in the largest prospective case series of 205 fractures reported 
a good outcome at an average of 15 months follow up with 
the DASH score being 3.9 and modified Mayo wrist score 
being 156 excellent, 47 good, and 2 fair. They felt that with 

Table 4 “Geissler” arthroscopic classification of scapholunate ligament tears

Grade Radiocarpal findings Midcarpal findings Step-off

I Haemorrhage of ligament, no attenuation Normal None

II Incomplete partial or full tear, no attenuation Slight gap, <3 mm Midcarpal only

III Ligament attenuation, incomplete partial or 
small full tear

Probe can be passed between carpal bones Midcarpal and radiocarpal

IV Complete tear Gross instability, 2.7 mm scope can be passed 
through (drive through Figure 7)

Midcarpal and radiocarpal

Table 3 Incidence of complete scapholunate ligament tears

Publication 
Incidence of scapholunate ligament tears (number of  
patients with tears/number of patients in the study)

Incidence of complete 
scapholunate ligament tears

Richards et al., J Hand Surg, 1997 (12) 19/88 (21.6%) 11 (12.5%)

Geissler et al., J Bone Joint Surg Am, 1996 (9) 19/60 (31.7%): grade II, 10; grade III, 7; grave IV, 2 Grade III and IV, 9/60 (15%)

Lindau et al., J Hand Surg Br, 1997 (35) 43/50 (86%): grade I, 6; grade II, 30; grade III, 7; grade IV, 0 Grade III and IV, 7/50 (14%)

Peicha et al., Knee Surg Sports Traumatol  
Arthrosc, 1999 (36)

12/30 (40%): grade I, 1; grade II, 3; grade III, 6; grade IV, 2 Grade III and IV, 8/30 (27%)

Ruch et al., Arthroscopy, 2004 (37) 5/15 (33.3%): grade II, 2; grade III, 3 Grade III, 3/15 (20%)

Forward et al., J Bone Joint Surg Am, 2007 (19) 44/51 (86%): grade I, 11; grade II, 23; grade III, 10;  
grade IV, 0

Grade III, 10/51 (19.6%)

Varitimidis et al., J Bone Joint Surg Br, 2008 (31) 9/20 (45%): grade II,7; grade III, 2; Grade III, 2/10 (20%)

Abe et al., J Orthop Sci, 2013 (38) 44/155 (28%): grade I, 24; grade II, 4; grade III, 13;  
grade IV, 3

Grade III and IV, 16/155 
(10.3%)
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Table 5 Outcomes of arthroscopically assisted distal radius fracture fixation 

Publication
Doi et al., J Bone Joint Surg Am, 
1999 (44)

Ruch et al., Arthroscopy, 
2004 (37)

Varitimidis et al., J Bone Joint 
Surg Br, 2008 (31)

Yamazaki et al., Bone 
Joint J, 2015 (45)

Type of study RCT Retrospective case 
matched study

RCT RCT

Number of patients 34 AS, 48 non AS 30 (15 in each group) 40 (20 in each group) 34 AS, 36 non AS

Mean age 52 AS, 55 non AS 39 AS, 44 non AS 44 AS, 47 non AS 64 [24–92]

Type of fractures Intra-articular: AO/ASIF B and C Intra-articular: AO/ASIF 
B and C

Intra-articular: AO/ASIF C Intra-articular:  
AO/ASIF C 

Type of fixation AS group: external fixator and  
percutaneous pinning; non AS 
group: mixed-ORIF with  
non-locking volar plate, pinning 
with or without external fixator

External fixator and 
percutaneous pinning

External fixator and  
percutaneous pinning

Volar locking plate

Soft tissue injuries Treated in both groups Treated in AS group only: 
TFCC repaired, chondral 
injuries debride, loose 
fragments removed

Treated in AS group only Treated in AS group 
only: TFCC tears 
associated with  
instability 

Follow up (average) 30 months 12 months 24 months 48 weeks

Radiological  
outcomes

In AS group better reduction of 
volar tilt, ulna variance and articular 
gap. Increased incidence of  
osteoarthritic changed in non 
AS group (47% in AS group and 
58% in non AS group, statistically 
significant). It was associated with 
articular gap and step off, but not 
with outcomes

No difference Difference in mean step off 
(AS group 0.3, non AS group 
0.78). No degenerative  
changes

No difference

Clinical outcomes In AS group better  
flexion-extension, ulna-radial devia-
tion, grip strength

In AS group better  
supination, pronation 
and flexion

In AS group better supination,  
pronation and flexion

No difference 

Functional  
outcomes

In AS group better Gartland and 
Werley and Green and O’Brien 
(Cooney modification) scores

No difference (DASH) 3 months: in AS group, DASH 
and MMWS better, less pain 
and earlier return to daily 
activities. 24 months: DASH, 
no difference (4.7 AS vs. 7.9 
non AS); MMWS, better in AS 
group (91.2 AS vs. 86.7 non 
AS)

No difference (DASH)

RCT, randomised controlled trial; TFCC, triangular fibrocartilage complex; AS, arthroscopy; DASH, disabilities of the arm, shoulder and 
hand; MMWS, Modified Mayo wrist score.

arthroscopy they could achieve a better reduction compared 
to fluoroscopy alone and could diagnose and manage soft 
tissue injuries appropriately. In their series 22.7% of the 
fractures had residual displacement with a gap or step 
off >2 mm following fluoroscopic reduction as identified 
by arthroscopy. Lutsky et al. (6) and Ono et al. (5,8) in 

their case series focused on the accuracy of fluoroscopic 
reduction assessed by wrist arthroscopy. They confirmed that 
fluoroscopy often underestimates step off and gap following 
reduction. Ono et al. also attempted to develop radiological 
criteria to recommend arthroscopically assisted reduction. 
They found that combined pre-operative step off and gap 
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Table 6 Studies with arthroscopically assisted volar locking plating 

Publication Study
Number of 

patients
Mean 
age

Type of fractures Outcomes/conclusions/complications 

Kamano et al., 
Hand Surg, 
2005 (22)

Retrospective 
case series

15 37 AO/ASIF C 3.2 24-month follow-up: Gartland and Werley, 5 excellent 
results and 10 good results. No step off on radiographs, 
grade 1 arthritic changes in 10 patients. Complications 
not reported 

Lutsky et al., 
J Hand Surg, 
2008 (6)

Prospective 
case series 

16 46 Intra-articular 
fractures 

Fluoroscopy underestimates step and gap deformity. 
Complications not reported 

Ono et al.,  
J Orthop Sci, 
2010 (8)

Prospective 
case series 

31 60 
[18–83]

Intra and extra  
articular fractures 

Fluoroscopy underestimates step and gap deformity.  
The sum of step off measured on lateral radiograph and 
coronal CT 5.8 mm and more predicts residual  
incongruity 2 mm or more after fluoroscopic reduction 
(sensitivity 100%, specificity 83.3%). Complications not 
reported 

Ono et al.,  
J Orthop Sci, 
2012 (5)

Prospective 
case series 

70 59 
[18–86]

Intra and  
extra-articular 
fractures

Fluoroscopy underestimates step and gap deformity:  
out of 70 patients 40 patients had a gap of 1 mm or more, 
and 15 had a step-off of 1 mm or more following  
fluoroscopic reduction. The sum of pre-operative step off 
and gap measurements on radiographs and CT 7.85 mm 
or more predicts residual displacement of 1 mm or more 
(sensitivity 90%, specificity 70 %). Complications not 
reported 

Abe et al.,  
J Orthop Sci, 
2013 (38)

Prospective 
case series

153  
(155 wrist) 

Intra and  
extra-articular 
fractures

18-month follow-up (average): MMWS 112 excellent  
(78.0 %), 31 good (21.5 %), 2 fair (1.5 %); DASH mean 
4.1; 35.2% had residual displacement with gap or step 
off >2 mm. Complications: 3 loss of reduction; 2 extensor 
pollicis longus ruptures; 1 CRPS 

Abe, Handchir 
Mikrochir 
Plast Chir, 
2014 (7)

Prospective 
case series

200 patients 
(205 fractures)

62 
[16–85]

Intra and  
extra-articular 
fractures

15-month follow-up (average): MMWS 156 excellent,  
47 good, 2 fair; DASH mean 3.9; 22.7% had residual 
displacement with gap or step off >2 mm. Complications: 
3 loss of reduction; 2 extensor pollicis longus ruptures;  
1 CRPS 

Zemirline et al., 
Chir Main,  
2014 (46)

Retrospective 
case series

20 35 Intra-articular 
fractures  
(AO/ASIF B and C)

Minimally invasive 15 mm incision. 4.3-month follow-up 
(average): mean pain score 1.9; Quick DASH 24.6.  
Complications: 3 CRPS type 1

Del Pinal et al., 
J Hand Surg 
Am, 2014 (47)

Prospective 
case series 

4 45 Severely  
comminuted 
diaphyseal  
metaphyseal  
intra-articular 
fractures

3-year follow-up (average): flexion 77% and extension 
90% of the contralateral side; grip strength 95% of the 
contralateral side; DASH mean 10. All patients returned 
to their pre-operative occupation. Complications: 1 flap 
venous congestion, required operative management;  
1 delay union, required operative management; 1 patient 
required ulna hardware removal

Yamazaki et al., 
Bone Joint J, 
2015 (45)

RCT 36 AS, 34 non 
AS 

64 
[24–92]

Intra-articular 
fractures  
AO/ASIF C

12-month follow-up: no difference between  
arthroscopically assisted and fluoroscopy assisted volar 
locking plating clinically, radiologically and in DASH score. 
Complications: 1 patient in AS group had malunion and 
ulnar impingement 

RCT, randomised controlled trial; MMWS, Modified Mayo wrist score; DASH, disabilities of the arm, shoulder and hand; CRPS, complex 
regional pain syndrome.
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on plain radiographs and computer tomography (CT) that is  
7.85 mm or more predicts residual incongruity >1 mm 
following fluoroscopic reduction (5). A minimally invasive 
technique of volar locked plating (incision 15 mm) that was 
combined with arthroscopy in 20 patients was described by 
Zemirline et al. (46). They found arthroscopy useful in the 
management of osteochondral lesions and soft tissue injuries. 
Del Pinal et al. (47) described arthroscopically assisted surgery 
in four patients with severely comminuted diaphyseal-
metaphyseal intra-articular fractures with excellent outcomes 
at 3 years. By applying a long plate and creating a stable 
reference fragment first, they could continue arthroscopic 
reduction without losing extra-articular alignment due to 
diaphyseal-metaphyseal comminution. Kamano et al. (22) 
reported on the management of complete, multifragmentary 
articular fractures (AO/ASIF C3.1) with arthroscopically 
assisted volar locked plating and found arthroscopy useful 
in the management of this type of fracture. In contrast, 
Yamazaki et al. (45) in their RCT did not find a difference in 
outcomes between arthroscopically assisted and conventional 
surgery with volar locking plates; however, as discussed, they 
included elderly patients in their study.

Only a small number of studies have investigated 
outcomes of non-treated soft tissue injuries (Table 2). The 
prospective study by Forward et al. identified the difference 
in outcomes at one year between patients with complete 
tears and patients without or with only partial injuries (19).  
At one year follow up they noted a higher incidence of 
subjective pain on examination and radiographic changes 
in patients with grade III scapholunate injuries (no 
grade IV injuries were present in their patients), but no 
difference in functional outcome, grip strength or tip pinch 
strength. However, at long-term follow up of the same 
cohort (minimum of 13 years) no difference in any of the 
outcomes was identified (33). Swart and Tang did not detect 
a difference between patients with soft tissue injuries and 
patients without at one year review. They used their own 
classification to grade scapholunate injuries and only one 
patient according to the classification had complete tear. 
The authors also did not differentiate between outcomes for 
different grades of tears (10).

Currently, there is not enough evidence to recommend 
arthroscopy for every patient with a distal radius fracture to 
assess for intracarpal injury. A decision is made on a case-
by-case basis. Younger patients with high energy trauma and 
evidence of static scapholunate injury on X-ray or widening 
of the distal radioulnar joint would be likely to have an acute 
injury and probably will benefit from further evaluation 

and additional management of soft tissue injuries if present. 
In addition, younger patients with fractures that are more 
likely to be associated with soft tissue injuries may also 
benefit from arthroscopic evaluation for intra-carpal injuries. 
However, more research into this area is still required.

Technical tips

Imaging

Plain X-ray
CT to more accurately categorise fracture patterns and to 
plan fixation.

Timing

As dictated by soft tissues, swelling and availability, there is 
no absolute consensus as to optimal timing (21,43,48).

Equipment

 Traction system with finger traps, preferable leaving 
360 degrees working area;

 2.5 mm arthroscope (1.9 mm can be used);
 Saline for intermittent irrigation;
 Shaver with suction;
 Arthroscopic probes and instruments;
 Fixation system of choice.

Technique

 Approach determined by fracture pattern;
 Fluoroscopy guided fracture reduction and locking 

plate provisional fixation (7,48);
 Wrist arthroscopy (dry technique) and assessment of 

fracture reduction and soft tissue injuries;
 Arthroscopically guided fracture reduction;
 Volar locking plate final fixation;
 Soft tissue injuries management.

Fixation

 Commonly volar locking plate;
 Fixation technique comfortable with.

Traction

Standard vertical traction, although the technique of 
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Figure 8 Vertical traction set up for wrist arthroscopy, including 
mini C-arm.

Figure 7 Drive through sign.

longitudinal traction has been described (41). With vertical 
traction the arm generally has to be removed from traction 
to complete volar fixation. With longitudinal traction this 
does not have to be done but most surgeons are more 
familiar with vertical traction for arthroscopy (Figure 8).

Dry vs. wet

The technique of dry arthroscopy has been described in 
detail by Del Pinal (48). He emphasises that to succeed 
in dry arthroscopy the valve of the scope should be left 
open to air all the time, while suction to be opened only 
when needed. If required, the joint could be irrigated with 
5–10 mL of fluid via a syringe attached to the side valve of 
the scope; the fluid then aspirated by the shaver. Fluid is 
required if a radiofrequency device is used.

Portals

Initially a 3–4 radial portal is established. Prior to 
proceeding ensure that the arthroscope is in the joint, not in 
the fracture site. The second, ulna sided portal, is a 4–5 or 
6R portal depending on the fracture configuration as a 4–5 
portal may interfere with the reduction of the dorsoulnar 
fragment (21,48).

The joint is irrigated repeatedly to wash out haematoma. 
Once vision is adequate we find it useful to use the ulna 
side portal as the viewing portal and to rest the arthroscope 
on top of the ulna head while doing work radially (48). 

This helps to keep the scope in a stable position and will 
not interfere with the fracture fragments reduction. Some 
authors also recommend using the volar portal to address the 
dorsal rim fragment (Figure 9) and to assess palmar portion 
of intercarpal ligaments (7). The volar portal could be safely 
established through the main incision. Intercarpal ligaments 
are evaluated further via midcarpal portals (Figure 7).

Reduction

Depressed fragments may be reduced by pushing up from 
the intramedullary canal via the main or separate dorsal 
incisions (7) or elevated with an arthroscopic probe or 
elevator from the inside of the joint and then secured with 
K-wires and screws (48) (Figure 10).

Bone grafting may be required to support depressed 
fragments. Conversely, over distracted fragments may be 
pushed down with a flat instrument. Free osteochondral 
fragments are re orientated with an arthroscopic probe 
or grasper, then, once positioned a raft of distal screws is 
created, the fragment then reduced and impacted with a 
flat instrument or using the carpus as a mold once traction 
released (48). Larger fragments could be reduced with 
a joystick maneuver (Figure 6) or tenaculum forceps. If 
there is metaphyseal comminution or multiple unreduced 
fragments then it is important to create a stable ulna or 
radial fragment first by reducing it and securing with screws 
and then complete the reduction by building on it (21,48). 
Small loose intra-articular fragments can be removed.
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Figure 9 Dorsal rim fragment reduced arthroscopically.

Figure 10 Depressed fragment not appreciated on fluoroscopic 
imaging, reduced arthroscopically.

Postoperative management

Overnight stay for elevation, pain management +/− plaster 
slab.

Removable thermoplastic splint for comfort and 
active range of motion commenced. Vitamin C 500 mg is 
prescribed for 3 months (49) for all patients. X-rays are 
obtained at 6–8 weeks to evaluate for union.

This management is predicated on fracture stability. 
If there is any doubt about the stability of fixation or the 
fracture then the patient is immobilized for up to 6 weeks.

The management of patients with associated soft tissue 
injuries is determined by the nature of the soft tissue injury 
and its treatment (or not).

Conclusions

Wrist arthroscopy can be a valuable technique to utilize in 
the management of distal radius fractures. It is especially 
helpful with fractures that are difficult to reduce without 
visualizing the articular surface or that have a higher 
chance of simultaneous soft tissue injuries. It appears that 
arthroscopically assisted surgery is associated with better 
short and medium term results. Despite it being unclear 
whether wrist arthroscopy provides an advantage in the 
long term, in particular with volar locking plating, it should 
be considered in younger patients with higher functional 
demands. At what cost in time, money and risk this 
reduction should be achieved is yet to be elucidated.
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