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ABSTRACT
INTRODUCTION  Rolando fractures are often difficult to manage because of their inherent instability. We describe a simple 
technique for the treatment of this fracture using the principle of ligamentotaxis, with a static, two-pin external fixator span-
ning the trapeziometacarpal joint, and present the results of a single-surgeon case series.
METHODS  Eight consecutive patients (mean age: 32.8 years) with Rolando fractures were treated using a Hoffmann II® Micro 
small bone external fixator using blunt ended 2.0mm half pins, inserted into the trapezium and diaphysis of the first meta-
carpal. Functional outcome was assessed with the Quick Disabilities of the Arm, Shoulder and Hand (QuickDASH) score at a 
mean time of 2.7 years following the fracture (range: 4 months – 6.0 years). The mean time to frame removal was 28 days.
RESULTS  There were three cases of superficial pin site infection. Follow-up x-rays at four months did not demonstrate 
significant joint incongruity or malunion in any case. The mean QuickDASH score was 7.95 and all patients returned to their 
previous levels of activity.
CONCLUSIONS  Although external fixation risks pin site infection, the results of this study support the use of spanning trapezi-
ometacarpal external fixation for Rolando fractures as it reliably gives excellent functional outcomes.

Intra-articular base of thumb metacarpal fractures make up 
1.4% of all fractures of the hand.1 The Rolando fracture ac-
counts for approximately 15% of fractures of the base of the 
first metacarpal bone2 and is inherently unstable in the lon-
gitudinal axis (Fig 1).3 Accurate reduction and fixation are 
essential in order to achieve a good outcome.4–7 Malunion 
is associated with stiffness, pain, secondary arthrosis and 
pinch grip weakness.4,7,8

The optimal treatment for severe comminution is con-
troversial.3,9,10 External fixation is one option in this situation 
but there are few clinical series published.11–14 We describe 
a simple, new technique for the treatment of the Rolando 
fracture with a static two-pin external fixator spanning the 
trapeziometacarpal joint and present the functional out-
come in eight cases.

Methods
Patient series
Between 2003 and 2009 the senior author performed exter-
nal fixation for closed displaced Rolando-type intra-articu-
lar base of thumb metacarpal fractures on eight consecutive 
patients (seven men). Functional outcome was assessed us-
ing the validated Quick Disabilities of the Arm, Shoulder and 

Hand (QuickDASH) tool,15,16 with a mean time to follow up 
of 2.7 years (range: 4 months – 6.0 years). The mean age at 
the time of surgery was 32.8 years (range: 18.1–52.3 years).

Figure 1  Two examples of malreduced Rolando fractures 
treated in our series
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In all cases, the right thumb was injured and this was the 
dominant hand in all but one of the patients. Occupation was 
recorded as ‘heavy manual’ in two patients, ‘light manual’ in 
three patients and ‘office work’ in three patients. Injuries 
were sustained following low energy falls (six patients), a 
fight (one patient) and a fall from a bicycle at speed (one 
patient). The mean time to surgery from the date of injury 
was 6.6 days (range: 1–11 days, median: 7 days). All opera-
tions were performed by the senior author. The mean time 
to removal of the external fixator was 28 days (range: 15–41 
days, median: 27 days). No cases required open reduction, 
supplementary fixation with K-wires or a plaster cast.

Surgical technique
Surgery was performed with the patient positioned supine 
and a high-arm tourniquet applied. A second generation 
cephalosporin was administered intravenously for bacterial 
prophylaxis on induction of anaesthesia, followed by rou-
tine skin preparation and draping of the arm. The Hoffmann 
II® Micro small bone external fixation system (Stryker, Ka-
lamazoo, MI, US) was used in all cases, with a single blunt 
ended 2.0mm external fixator half pin inserted into the tra-
pezium and the diaphysis of the first metacarpal (Figs 2 and 
3). A mini-open dorsal approach was performed to protect 
the sensory branches of the radial nerve when inserting the 
trapezial half pin. Both half pins were inserted bicortically 
to ensure good bone purchase.

Following insertion of the pins, manual longitudinal 
traction was applied to the thumb against counter traction 
applied to the upper arm. The resulting capsuloligamento-
taxis effected a closed reduction of the fractured first meta-
tarsal base. A 3.0mm radiolucent carbon rod was applied to 

connect the pins and the connecting nuts were tightened 
(Fig 4). A mini C-arm image intensifier (Fluoroscan™ In-
Sight, Hologic Inc, Bedford, MA, US) was used throughout to 
ensure accurate fracture reduction. Patients were encour-
aged to mobilise the hand and wrist as pain allowed. It was 

Figure 2  Intraoperative fluoroscopic image following 
application of two-pin external fixator and subsequent fracture 
reduction

Figure 3  Postoperative x-ray of a Rolando fracture with an 
external fixator applied

Figure 4  The two-pin mini Hoffmann II® external fixator 
applied for a Rolando fracture of the thumb metacarpal
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planned to remove the external fixator at four weeks, at 
which point active and passive thumb exercises were com-
menced.

Results
Fracture union was achieved in all cases and no patient 
had residual joint incongruity or significant malunion on 
x-rays at the four-month follow-up appointment (Fig 5). 
There were no cases of complex regional pain syndrome 
or injury to the sensory branch of the radial nerve. Three 
of the eight cases were complicated by superficial pin site 
infection (based on clinical diagnosis at follow up in frac-
ture clinic) and successfully treated with oral flucloxacillin. 
Early removal of the external fixator was required in only 
one case because the infection was considered significant 
enough to risk deep infection; this was at 15 days and the 
thumb was placed into a plaster spica for a further 2 weeks. 
There was complete and uneventful healing of pin sites in 
all cases and no resultant deep infections or other long-term 
complications. Seven patients provided full responses to the 
QuickDASH functional scoring tool.

The mean overall score was 7.95 (range: 0–22.73), with 
mean scores for work and sport being 10.41 and 3.13 re-
spectively. The patient who required early removal of the 
external fixator for infection recorded QuickDASH scores of 
22 and 25 for daily activities and work respectively. If this 
case is excluded, the mean QuickDASH score for the group 
improves from 7.95 to 4.54 (not statistically significant) and 
the mean work component score reduces to 6.25 (not sta-
tistically significant). All patients returned to their previous 
occupations and levels of sports and recreational activities.

Discussion
A variety of techniques have been described for the treat-
ment of the unstable T- or Y- shaped intra-articular fractures 
of the first metacarpal. There is a clear correlation between 
the quality of reduction of the articular surface and out-
come in terms of radiographic post-traumatic arthrosis and 
pain.5,7,17

Management of these fractures remains technically chal-
lenging, particularly as they are often more comminuted 
than x-rays suggest.10,18 Open reduction may be feasible for 
the Rolando fracture when large fracture fragments permit 
good screw or K-wire purchase.3,10,18–21 There are concerns, 
however, that open reconstruction of the articular surface 
for a comminuted fracture is so difficult and prone to failure 
that it should not be undertaken routinely.10,18

The comminuted Rolando fracture is not common so it is 
important that any potential treatment is effective and reli-
able yet simple enough for inexperienced surgeons to use, 
especially when access to a specialist hand surgeon is not 
available. The concept of external fixation for this fracture 
is not new but the two-pin static monolateral fixator tech-
nique is simpler than those described previously.

External fixation for the Rolando fracture achieves ac-
curate fracture reduction through distraction and capsulo-
ligamentotaxis.11,14,22 This system maintains thumb length 

and preserves the motion of the other joints. It also avoids 
devascularisation of the fracture, fibrosis of the collateral 
ligaments and tendon adhesion.22 Previous studies have 
shown good outcomes with external fixation but are lim-
ited by their size (only one other series is larger than that 
presented here) and none have used an objective functional 
score.12–14,21,23

The advantages of the technique described here include 
the use of only a single pin in the trapezium and first met-
acarpal respectively, and a simple, single bar, static mon-
olateral construct (Fig 2). Previously described techniques 
have used two pins in either the first metacarpal,13 the 
trapezium or both.14,21,24 In no case in our series was frac-
ture reduction lost, suggesting that additional pins to gain 
extra rotational stability or construct stiffness are unnec-
essary. However, our patient series is relatively small and 
randomised controlled trials are necessary to determine the 
optimal pin configuration. Other authors have advocated 
the use of relatively more complex dynamic constructs;12,23 
the excellent functional results of our series suggest such 
dynamic constructs have no obvious advantage over this 
simple, static construct.

Complications
Superficial pin site infection is recognised to be the most 
common complication of external fixation11,13 and proved 
to be the most common complication in our series (3 out 
of 8 patients). In only one patient was early removal of the 
fixator required and this patient reported a worse functional 
outcome compared to the rest of the group. In other patient 
series reporting the results of Rolando fractures treated with 
external fixation, the pin site infection rates range from 
20%13 to 85%12 and the infection appears to be easily treat-
ed with oral antibiotics. We recommend careful dissection 

Figure 5  Postoperative anteroposterior and lateral x-rays taken 
at four months
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when inserting the half pins in order to avoid transfixing 
soft tissues, which can increase infection rates.11 Dissection 
through a mini-open dorsal approach is particularly impor-
tant to avoid injury to the superficial sensory branch of the 
radial nerve and this risk is reduced by using a minimum of 
fixator pins.

Late secondary arthrosis is also documented following 
Rolando fractures and may occur in up to 70% of cases.21 
Accurate joint congruity was restored in all eight cases in 
our series (Fig 5). However, the current study is limited as 
we did not perform x-rays beyond four months purely for re-
view purposes as ethical approval was not obtained. We are 
therefore unable to comment on late secondary arthrosis 
using the technique described although the good functional 
scores demonstrated in this series are reassuring.

Conclusions
The results of this study support the use of two-pin, static 
monolateral, trapeziometacarpal joint spanning external 
fixation for the Rolando fracture as it provides excellent hand 
and thumb function postoperatively with minimal impact on 
work, sport and recreational activities. Although external fix-
ation risks superficial pin site infection, this was easily treat-
ed in the current patient series. We believe the technique 
described here is simple enough to allow the inexperienced 
surgeon to effectively treat this challenging fracture.
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21.	 Brüske J, Bednarski M, Niedźwiedź Z et al. The results of operative treatment 
of fractures of the thumb metacarpal base. Acta Orthop Belg 2001; 67: 
368–373.

22.	 Vidal J, Buscayret C, Connes H. Treatment of Articular Fractures by 
‘Ligamentotaxis’ with External Fixation. In: Brooker AF, Edwards CC, eds. 
External Fixation: The Current State of the Art. Baltimore, MD: Lippincott 
Williams & Wilkins; 1979. p26.

23.	 Byrne AM, Kearns SR, Morris S, Kelly EP. ‘S’ Quattro external fixation for 
complex intra-articular thumb fractures. J Orthop Surg (Hong Kong) 2008; 16: 
170–174.

24.	 Proubasta IR. Rolando’s fracture of the first metacarpal. Treatment by external 
fixation. J Bone Joint Surg Br 1992; 74: 416–417.

1448 Marsland.indd   115 15/02/2012   12:08:18


