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Operative Technique

After informed consent and spinal anaesthesia, the patient is po-
sitioned supine on the operating table, with or without hip elevation on 
the operating side. A thigh tourniquet is placed, and the leg is placed in 
a Lloyd Davis leg holder. A non-invasive ankle distractor is applied with 
dilatation applied manually. Two stab incisions are made, anterolateral and 
anteromedial, to gain access into the joint. A 4.0 mm arthroscope is used 
with subsequent chondral debridement of the joint using a 4.5 mm syno-
vator. Care is taken to avoid damage to local soft tissues by keeping the 
blade pointing towards the articular surface. Occasionally an anterior joint 
synovectomy is performed. The articular surfaces of both, tibia and talus, 
are prepared by a 4.0 mm acriomionizer and fenestrations are made in the 
tibio-talar interface in a fish-scale pattern to expose the underlying bleed-
ing bone. Joint preparation of the medial gutter often requires switching of 
portals- anterolateral as the viewing portal and anteromedial as the work-
ing portal. With image intensifier guidance, the ankle is positioned in a 
neutral position and provisional fixation is achieved using smooth 3.2 mm 
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Background: Despite recent advances in ankle arthroplasty, ankle arthrodesis is still considered to be the gold standard treatment for 
end-stage ankle arthrosis. Recent progress in arthroscopic techniques has led to equivalent fusion rates and patient reported outcome 
measures when compared to open techniques - traditionally the gold standard. We look to add to a growing body of evidence supporting 
the use of arthroscopic ankle arthrodesis (AAA) in a large single surgeon cohort.

Method: A retrospective clinical and radiographic assessment was conducted on 47 consecutive patients (48 ankles) undergoing AAA by a 
single surgeon between 2014 and 2019. The primary outcome was time to union, fusion rate, and re-operation rates. Secondary outcomes 
were preoperative and postoperative coronal and sagittal plane alignment, antero-posterior talar shift (measured as tibial axis to talus ratio), 
length of stay, followup visits, operation times, complication rates and relation of body habitus and medical comorbidities to fusion rates.

Results: Our cohort demonstrates union rates of 96% with a low incidence of both early and intermediate term complications. Length 
of stay, analgesic requirements and soft tissue complications all compared favourably to published outcomes in open ankle fusion. We 
GHPRQVWUDWHG� WKDW�VLJQL¿FDQW�FRUUHFWLRQV� LQ�DOLJQPHQW� �� LQ�ERWK� WKH�FRURQDO�DQG�VDJLWWDO�SODQHV�FDQ�EH�DFKLHYHG� WKURXJK�DUWKURVFRSLF�
techniques. Mean coronal plane alignment of 4.5° (range 71 to 109, S.D 5.2), mean sagittal plane alignment of 7.1° (range 97 to 121 S.D 
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transarticular K-wires at an angle of approximately 45° to the tibial long 
axis. Following this, with image intensifier guidance, two parallel partially 
threaded 7.0 mm transarticular cannulated screws are placed percutane-
ously from the medial aspect of the tibia to the talus (Figure 1). Penetra-
tion of the subtalar joint is avoided through image intensifier screening and 
intraoperative clinical examination. Following wound irrigation, closure 
with absorbable skin sutures and wound dressing, a below-knee backslab 
is applied.

Figure 1: Placement of two medial parallel screws from tibia to talus, in a single plane 
on the coronal axis, with no extrusion into the subtalar joint. The alignment of the 
ankle is kept as near to neutral as possible in the lateral and frontal plane.

Postoperative protocol

Patients are normally observed overnight with analgesic requirements 
tended to by nursing staff. Following a physiotherapy and occupational 
therapists’ assessment, patients are routinely discharged home on day one 
postoperatively. Patients are also prescribed Aspirin 150 mg once daily 
with appropriate PPI. Patients are instructed to remain strictly nonweight-
bearing on the operative side with mobilisation aids (crutches/frames). 
Follow-up is at 2 weeks for wound inspection, conver to below-knee cast 
orthosis and X-Ray evaluation. Strict nonweightbearing is advised for a 
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of 258.8 days (S.D 81.6). Two of these cases had bony union confirmed by 
CT scanning and none of the five cases required intervention. We report 
2 cases of non-union in the cohort, a rate of 4%. One of these patients had 
a post traumatic ankle arthrosis following an old mal-united distal tibia 
fracture, with markedly altered tibial morphology. This patient proceeded 
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Figure 7: Pre and Post-Operative Sagittal Plane Alignment (degrees).

Figure 8: Pre and Post-Operative Tibial-Axis-to-Talus Ratio (%).

Mean Pre-Op FAA (degrees) 91.7 (range,76-116; SD 7.3)
Mean Post-Op FAA (degrees) 89.9 (range, 71-109; SD 5.2)
Mean Coronal Plane Correction 
(degrees) 4.5 (range, 1-16; SD 3)

Mean Pre-Op SAA (degrees) 106.8 (range, 87-126; SD 8.4)
Mean Post-Op SAA (degrees) 107.6 range, (97-121; SD 6.5)
Mean Sagittal Plane Correction 
(degrees) 7.12 Td
[((d)-6 (e)-3 (g)T]TJ109; SD46.5)
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Less than 101 
or Greater than 

111
20 1 NS

Post-Op SAA
106 +/-5 25 1 NS

Less than 101 
or greater than 

111
21 1 NS

Pre-Op T: T Ratio (percentage)
27° to 42° 20 1 NS

Less than 27° or 
greater than 42° 26 1 NS

Post-Op T: T Ratio
27° to 42° 21 1 NS

Less than 27° or 
greater than 42° 25 1 NS

Table 5: Correlation of clinical and radiographic variables with union

Discussion
We report an excellent union rate in our cohort of 96% with 85% oc-

curring within 6 months and 11% occurring within a year postoperatively. 
This is in keeping with the very high union rates reported in the literature 
for AAA with union rates ranging up to 97% [3,5,9,10]. Higher union rates 
and fewer complications associated with AAA relative to OAA has devel-
oped through minimizing the disruption of bony contours and the soft 
tissue envelope at the fusion site, and the evolution of more rigid fixation 
with lag screws [11,12]. Nonunion rates as high as 41% and complication 
rates of up to 50% have been associated with OAA owing to extensile inci-
sions, often with significant bony resections and variable fixation tech-
niques [6,13].

The first systematic review on this topic was conducted in 2017 and 
comprised of one prospective cohort study and 5 retrospective cohort 
studies-a total of 286 patients. This highlights that the available evidence 
is derived from an exceedingly small number of studies-the most recent 
of which was performed in 2013. This systematic review concluded that 
AAA was associated with a higher fusion rate, shorter tourniquet time, 
and shorter length of stay when compared to open ankle fusion [14]. We 
believe the paucity of best available evidence underlines the significance 
of our study - which reinforces the conclusions of papers supporting the 
use of AAA.

Despite the results of early studies, up until the last decade or two, 
substantial varus or valgus deformities of >10° had been considered a 
relative contraindication to AAA; however, recent literature suggests that 
AAA can be successful for these larger coronal plane deformities, with 
correction of coronal plane deformities of up to 36° described in one study 
[15-18]. Townshend et al stated that coronal plane deformities are often 
attributable to talar tilt in the mortise as opposed to deformity present 
in the actual tibia or talus. We agree with this sentiment. Adequate joint 
preparation with careful repositioning of the talus via provisional guide-
wire fixation prior to the passage of parallel transarticular screws allowed 
corrections of up to 16° in our series.

There are several limitations to this review. Firstly, our study was ret-
rospective, with no control group or comparative OAA cohort, and no 
patient specific outcome measures were assessed. In addition, the use 
of “clinical” union as judged by the surgeon and “radiological” union as 

assessed by plain radiographs may be considered a subjective measure, 
however, we felt we were robust in our assessment of both. It is likely that 
our study is underpowered for conclusions to be drawn on our subgroup 
analysis of demographic and radiographic factors affecting union rate. We 
believe appropriately powered, large, future randomized controlled stud-
ies are essential to confirm that AAA is the optimal technique for ankle 
fusion in terms of maximizing functional outcomes, achieving fusion and 
minimizing complication rates.
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