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was inserted into the joint. Debridement of all hyaline 
cartilage and underlying avascular subchondral bone was 
accomplished using a 2-mm full radius and burr through 
the dorsomedial and medial portal [Figure  4]. During 
debridement, care was take to maintain the normal bone 
contour of the joint (phalanx concavity and metatarsal 
head convexity) and not to remove too much bone. The 
fusion was positioned aligning in neutral rotation, 15° of 
valgus and 20° of dorsiflexion. In this position, the fusion 
was internally fixed with screws under fluoroscopic control. 
The patient was immobilized in a non-weight bearing cast 
for 2 weeks, and thereafter full-heel weight-bearing in a 
wooden shoe is permitted. Weight-bearing on the hallux is 
allowed when the fusion has healed usually at 6–8 weeks. 
At that time, use of the wooden shoe is discontinued 
and the patient is permitted to return to normal activity. 
Normal shoes are worn after 2–3 months, according to 
clinical and radiographic findings.

Statistical analysis

Statistical analysis was performed with SPSS Statistics Data 
Editor (version 22.0; IBM, Chicago, Illinois, USA). All 
categorical parameters were described with frequencies and 
percentages. Normality was assessed using the Kolmogorov–
Smirnov test and the Wilcoxon signed-rank test was used to 
compare the amount of improvement of outcomes scores. 
The mean value of the pre-operative and post-operative 
scoring scale of each arthrodesis group was compared using 
a paired t-test for related groups. Differences were considered 
significant for values P < 0.05.

RESULTS

Subtalar arthrodesis

6.5-mm AO cannulated screws for woven bone were used in 
35 patients and Acutrak Plus headless screws in 8 patients. 

Radiographic union was evident in 40 patients at a mean 
time of 10 weeks (range 8–14). Nonunion (1 in the Acutrak 
group and 2 in the AO group) was seen in three patients, of 
which 1 required open revision surgery to complement with 
iliac crest bone graft for final fusion. The other two patients 
did not present symptoms. No other complications were 
found and no patient has required removal of the screws. The 
AOFAS score improved from 43 preoperatively (27–57) to 83 
(67–93) [Figure 5].

Tibiotalar arthrodesis

6.5-mm AO cannulated screws for woven bone were used 
in all patients. Radiographic union was succeeded in a 
mean time of 12 weeks (7–15) in all the cases. No difference 

Figure  4: Above: Left foot. External view of the portals for 
metatarsophalangeal assisted arthrodesis. The scope is in the 
dorsolateral portal and the instrument in the dorsomedial portal. 
Below: Arthroscopic view showing denudation of the articular 
surfaces of the metatarsophalangeal joint (a) base of the proximal 
phalanx and (b) metatarsal head.

Figure 3: (a) Left foot. Arthroscopic view showing denudation of the articular surfaces of the subtalar and tibiotalar joints for tibiocalcaneal 
fusion. Posterior approach prone position. (x) Tibia, (y) talus, and (z) calcaneus, (b) Left foot. External view showing a guide device to assist 
placement of percutaneous intramedullary tibiocalcaneal nail from the nonweight-bearing portion of the calcaneal tuberosity.
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in the form of fusion and outcome in both groups (screws 
from medial only or medial and lateral). No complications 
occurred during the procedure or follow-up. The AOFAS 
score improved from 50.5 preoperatively (25–60) to 82 (62–
94) postoperatively [Figure 5].

Tibiotalocalcaneal arthrodesis

Tibiotalocalcaneal fusion nail (Smith-Nephew®) was used in 
all patients. Two patients proved radiographic union at 14 
and 16 weeks and 1 showed a fibrotic union of the subtalar 
joint without pain. No complications were documented 
during the procedure or follow-up. The AOFAS score 
improved from 43 preoperatively (34–58) to 78 (67–81) 
postoperatively [Figure 5].

Metatarsophalangeal arthrodesis

In 15 cases, two 4-mm percutaneous oblique AO cortical 
screws were used for fixation. In 15 cases, an isolated 
standard Acutrak screw (Acumed®) was used, and in 5 cases, 
the Barouk type screw was used. Radiographic union was 
succeeded in 33 patients at a mean time of 8 weeks (6–11). 
Two patients (one patient of the Acutrak group and one 
patient of the AO cortical screws) presented nonunion but did 
not require revision surgery because they were asymptomatic. 
The AOFAS score improved from 38 preoperatively (30–60) 
to 86 (75–93) postoperatively [Figure 5].

DISCUSSION

Arthroscopic techniques for fusion of the foot and ankle 
have been reported to generate excellent results. In 2007, 
Carro et al.[8] described the technique for a new alternative 
method for performing arthroscopically assisted subtalar 
arthrodesis: The posterior portal approach with the patient 
in the prone position. Albert et al.[11] reported 10 patients 

treated by subtalar fusion with two screws with the posterior 
arthroscopic approach. The mean follow-up time was 21.5 
months, the fusion rate was up to 100%, the fusion time 
was 6.8 weeks (6–9 weeks), and the mean AOFAS score pre-
operative was 43 and increased to 78 points. Glanzmann 
and Sanhueza-Hernandez[12] reported 41 arthroscopic 
subtalar fusions in 37 consecutive symptomatic patients 
without hindfoot deformity. The average modified AOFAS 
score improved from 53 (22–69) points preoperatively to 84 
(41–94) points at final follow-up (average 55 months, range 
24–89 months). Union was achieved in all cases. Our case 
series[9] demonstrated similar results. In 1983, Schneider[13] 
performed the first arthroscopic ankle arthrodesis and since 
then arthroscopic tibiotalar arthrodesis has been widely 
described in the literature. A systematic review made by 
Park et al.[14] comparing open versus arthroscopic fusion 
showed that the hospital stay was shorter and intraoperative 
blood loss was significantly less in the arthroscopic group. 
The union rate was similar in the open (70–100%) and 
arthroscopic (76.2–100%) groups and the complication 
rate was higher in the open technique group (6.7–47.1%) 
than in the arthroscopic group (0–23.8%). Usually, the 
reported mean time to union is 12 weeks after surgery 
(range 6–40)[15,16] with a union rate ranging from 85% to 
97%. Furthermore, ankle scores reported in the literature are 
good to excellent results in 86–95% of the patients treated 
with arthroscopic technique.[17,18] In our case series, there 
was no complication, the fusion rate was 100%, and the 
meantime to fusion and score results also demonstrated very 
good results.

Few studies in the literature have described arthroscopic 
tibiocalcaneal fusion. Arriaza and Leyes[19] reported a 
case of extensive talus necrosis with severe hindfoot 
deformity treated by means of an arthroscopic 
tibiocalcaneal arthrodesis. Twenty months after surgery, 
the patient was pain-free and walked without crutches 

Figure 5: (a) Demographic data of patients who underwent arthroscopic-assisted arthrodesis in the foot and ankle. (b) Graft showing the 
pre- and post-operative results (AOFAS Score). AOFAS: American Orthopaedic Foot and Ankle Society Score.
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using a 10-mm insert to compensate for the residual 19-
mm limb length discrepancy. In our case series, the 3 
patients were asymptomatic after an average of 16 weeks. 
Metatarsophalangeal arthrodesis usually is open or 
percutaneous surgery. Both achieve excellent results in 
fusion rate, with more 90% of patients satisfied.[20,21] The 
open technique requires a large approach with the risk of 
prolonged pain, swelling, and wound healing difficulties.[22] 
The percutaneous technique has the benefit of a minimal 
invasive procedure, the bone resection is made by a burr 
on the metatarsophalangeal joint guided with fluoroscopy, 
but experience is needed for percutaneous surgery to avoid 
any mistakes in bone cuts.[23] The arthroscopic-assisted 
metatarsophalangeal fusion technique described by Carro 
et al.[6,7] has the advantage to see directly the exact quantity 
of resected bone in the joint for an adequate positioning of 
the arthrodesis. The excellent clinical scores of our study are 
comparable to the reported in the literature.[20,21,24,25] In our 
series, no cases of Charcot joints or avascular necrosis cases 
were done.

CONCLUSION

This study shows that arthroscopic-assisted technique for 
foot and ankle arthrodesis is an excellent procedure for 
end-stage degenerated joint in the foot and ankle. The 
arthroscopic fusion of the subtalar and tibiotalar joints in 
prone position is a technique that offers advantages over 
the traditional lateral approach. The arthroscopic fusion of 
the tibiocalcaneal joint gives an important advantage over the 
open technique. Arthroscopic metatarsophalangeal fusion 
shows similar results to open surgery with lower morbidity. 
All these techniques have passed the test of time, creating 
safe and reproducible procedures.
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