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INTRODUCTION

Posterior ankle pain can result from many causes and may be 

difficult to diagnose its etiology. Symptomatic posterior ankle 

impingement syndrome is one of the most common reasons for 

hindfoot pain and is usually found in athletes and ballet dancers. 

If conservative treatment is unsuccessful, surgical treatment is con-

sidered. The surgical treatment chosen is usually a hindfoot endos-

Original Article

CC    This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/

by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright     2018 Korean Foot and Ankle Society. All rights reserved.ⓒ

Purpose: The purpose of this study is to compare the clinical results between two different methods of hindfoot endoscopy to treat pos-
terior ankle impingement syndrome.
Materials and Methods: Between January 2008 and January 2014, 52 patients who underwent hindfoot endoscopy were retrospectively 
reviewed. Two methods of hindfoot endoscopy were used; Group A was treated according to van Dijk and colleagues’ standard two-
portal method, and group B was treated via the modified version of the above, using a protection cannula. For clinical comparison, the 
American Orthopaedic Foot and Ankle Society (AOFAS) hindfoot score, time required to return to activity, and the presence of compli-
cations were used.
Results: There was no statistically significant difference in the AOFAS scores at the final follow-up, and there was also no statistically 
significant difference in the times for the scores to return to the preoperative level. There were no permanent neurovascular injuries and 
wound problems in either group.
Conclusion: Use of protection cannula may provide additional safety during hindfoot endoscopy. We could not prove whether protec-
tion cannula can provide superior safety for possible neurovascular injury. Considering the possible safety and risk of using additional 
instrument, the use of this method may be optional.
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hindfoot endoscopy in Gwangmyeong Saeum Hospital and Inje 

University Busan Paik Hospital between January 2008 and Janu-

ary 2014 were retrospectively reviewed. These patients had a 

follow-up period of at least 2 years (Fig. 1, 2). The patients with 

a history of previous surgery of the ipsilateral foot and ankle or 

an accompanying deformity were excluded. For 6 months, all 52 

patients were treated by conservative treatment; anti-inflammatory 

medications, ultrasonography-guided local injection, removal of 

strenuous activity, and physical therapy. If there was no relief of 

the symptoms after 6 months of conservative treatment, a hindfoot 

endoscopy was done for posterior ankle impingement syndrome. 

Two methods of hindfoot endoscopy were used for each group, 

and all surgeries were carried out by one surgeon. Group A (n=25) 

was treated by van Dijk et al.’s standard two-portal method,6) and 

group B (n=27) was treated by a modification of the method, us-

ing a protection cannula. Technical details are provided below.

2. Surgical methods

All the surgeries were performed basically following the same 

operative technique described by van Dijk et al.’s method.6)

1) Standard method

The patient is placed in the prone position, and the thigh tour-

niquet is inflated. The following landmarks are marked; joint line, 

figure of tendons, and medial and lateral malleolar tips. Then, a 

0.5-inch posterolateral skin incision is made for the posterolateral 

portal at the level or slightly above the tip of the lateral malleolus, 

just anterolateral to the Achilles tendon. After making a vertical 

incision, the subcutaneous tissue is split by a mosquito clamp. The 

mosquito clamp is directed anteriorly, pointing in the direction of 

the interdigital web space between the first and second toe. When 

copy. The posterior compartment of the ankle is difficult to reach 

via the conventional anterior portals, even with the posterolateral 

portal. However, the conventional posteromedial portal of the 

ankle is not recommended by several previous reports because 

of the potential risk of injury to the medial neurovascular bundle 

and tendinous tissue.1-5) In this study, we used a protection can-

nula for approaching via the posteromedial portal to ensure safety 

and compared the results with the standard hindfoot endoscopy 

method.

MATERIALS AND METHODS

1. Patient selection

After obtaining approval from the Institutional Review Board of 

Inje University Busan Paik Hospital, 52 patients who underwent 

A B

Figure 2. Magnetic resonance images 

showing prominent osteophyte at poste-

rior aspect of the talus at saggital view (A; 

arrow) and at axial view (B; arrow).

Figure 1. Simple lateral radiograph of ankle revealed osteophyte of 

posterior aspect of the talus on lateral view (arrow).
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2) A method using a safety cannula for posteromedial 

portal

Usually, hindfoot endoscopy is performed according to the 

method of van Dijk et al.6) The difference in this second method 

from van Dijk et al.’s method6) applies to the procedure that is 

performed after making the skin incision at the posteromedial 

portal. Blunt dissection of the extra-articular soft tissue is done us-

ing a mosquito clamp, touching along the tube of the arthroscope. 

After blunt dissection of the extra-articular soft tissue is done, the 

mosquito clamp is exchanged for a cannula (Universal Cannula, 

5.5 mm [internal diameter]×70.0 mm; CONMED, Utica, NY, USA). 

This cannula is used for retracting and protecting the surrounding 

soft tissue, including the neurovascular bundle (Fig. 3∼5).

3. Clinical evaluation

General demographic data were collected (e.g., age, sex, and 

follow-up period). The American Orthopaedic Foot and Ankle So-

the tip of the clamp touches the bone, it is exchanged for a 2.9-mm 

arthroscope with a blunt trocar pointing in the same direction. The 

posteromedial portal is made just medial to the Achilles tendon. 

After making the skin incision, a mosquito clamp touches the tube 

of the arthroscope. After the clamp is used to spread the extra-

articular soft tissue, the clamp is exchanged for a 4-mm full-radius 

shaver. The subtalar joint capsule and fatty tissue can be removed. 

After removal of the capsule of the subtalar joint, the posterior 

compartment of the subtalar joint can be visualized. The posterior 

tibiofibular ligament and the posterior talofibular ligament are rec-

ognized. The posterior talar process can be freed from scar tissue, 

and the flexor hallucis longus (FHL) tendon is identified. A shaver, 

burr, or chisel is used for posterior talar process removal. Instru-

ments are introduced through the posteromedial portal. At this 

point, the FHL tendon sheath can be approached with the scope, 

and exploration of the tendon can be performed.

A B

Figure 4. The osteophyte and the loose 

body were visualized (A) and removed (B) 

through the posteromedial portal with a 

protection cannula.
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Figure 3. Note the posteromedial cannula inserted for safety (A; arrow), and the cannula can be used for retracting and protecting the surrounding 

soft tissue, including the neurovascular bundle (B). v.: vein, FHL: flexor hallucis longus tendon, Med.: medial, Lat.: lateral, n.: nerve, Post.: posterior, a.: 

artery.
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Mann-Whitney U-test. The chi-square test was used for categori-

cal variables. The Wilcoxon signed rank test was used to compare 

functional scores between the preoperative and final follow-up 

periods. The time to return to activity and the presence of any 

complication were also recorded.

RESULTS

1. Preoperative demographics

Preoperative demographic data were as follows. The mean age 

was 23.8 years (15∼45 years) in group A and 33.8 years (17∼56 

years) in group B. The mean follow-up period was 38.5 months 

(24∼84 months) in group A and 27.7 months (24∼42 months) in 

group B (Table 1).

2. Clinical score

In both groups, each patient’s AOFAS score was increased sig-

nificantly during the postoperative period. The mean AOFAS score 

at final follow-up was 96±5 in group A and 94±5 in group B 

(Table 2). There was no significant difference (p=0.648). The time 

to return to activity was 10.9 months (8.3∼15.3 months) in group 

A and 11.3 months (7.5∼18.5 months) in group B. There was no 

ciety (AOFAS) hindfoot score was recorded during the preopera-

tive period, immediate postoperative period, and every 6 months 

postoperatively until 2 years of the planned final follow-up period. 

During the follow-up period, the time to return to activity and the 

presence of any complication were also recorded.

4. Statistical analysis

All statistical analyses were performed with IBM SPSS Statistics 

21.0 (IBM Co., Armonk, NY, USA) and a p-value of less than 0.05 

was considered significant. 

Mean±standard deviations were reported for continuous vari-

ables. Preoperative demographic data (e.g., age, sex, and follow-

up period) of both groups were compared. The preoperative and 

postoperative AOFAS scores were compared in each group using 

a Wilcoxon signed rank test. In addition, the time to return to ac-

tivity was compared in both groups. 

Comparison between the two groups was performed using the 

Table 1. Preoperative Demographic Data in Both Groups

Group A (n=25) Group B (n=27) p-value

Age (yr) 23.8±10.5 (15∼45) 33.8±14.4 (17∼56) 0.0502*

Sex (M:F) 14:11 16:11 0.8139†

Baseline AOFAS score 61±9 60±9 0.3435*

Follow-up period (mo) 38.5±19.3 (24∼84) 27.7±5.9 (24∼42) 0.0283*

Values are presented as mean±standard deviation (range), number only, or mean±standard deviation.

Group A was treated according to van Dijk et al.’s standard two-portal method,6) and group B was treated by a modification of the same method, 

using a protection cannula.

M: male, F: female, AOFAS: American Orthopaedic Foot and Ankle Society.

*Mann-Whitney U-test. †Chi-square test.

Table 2. The Comparison of the AOFAS Score between the Preoperative 

and Postoperative Periods in Each Group

Preoperative 

period

Postoperative 

period
p-value

AOFAS in group A (n=25) 61±9 96±5 <0.0000*

AOFAS in group B (n=27) 60±9 94±5 <0.0000*

Values are presented as mean±standard deviation.

Group A was treated according to van Dijk et al.’s standard two-portal 

method,6) and group B was treated by a modification of the same 

method, using a protection cannula.

AOFAS: American Orthopaedic Foot and Ankle Society.

*Wilcoxon signed rank test.

Figure 5. Postoperative radiograph. Osteophyte was removed on lat-

eral view (arrow).
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tional arthroscopic posteromedial portal passes between the Achil-

les tendon and the posteromedial neurovascular bundle. A variety 

of neurovascular injuries have been reported with the conven-

tional posteromedial portal.3,5) So, the conventional posteromedial 

portal is seldom used. van Dijk et al.6) described the posterior or 

hindfoot endoscopic portals. These two portals are a modification 

of the method for establishing the conventional lateral and medial 

posterior portals of the ankle.3,5) van Dijk et al.6) stated that he and 

his colleagues have performed 86 endoscopic hindfoot procedures 

without any complications. Some studies have been carried out 

to find new portals that are relatively safe from neurovascular 

injury.6,9-11) Jerosch and Fadel2) reported the surgical outcomes 

of endoscopic excision of symptomatic os trigonum. Of their 10 

patients, 9 were symptom free for activities of daily living within 4 

weeks after surgery. The average postoperative AOFAS score was 

87, and there were no complications in any patients.

A modified posteromedial portal and coaxial portal have been 

introduced from cadaveric studies. However, some anatomic stud-

ies described that the modified posteromedial portal is not com-

pletely free from potential neurovascular injury,10) and the coaxial 

portal has the risk of posterior tibial tendon injury during instru-

ment passage.9)

Therefore, we tried some modifications to this technique by us-

ing a protection cannula. This technique of posteromedial portal 

with a cannula also has lower potential risk of injury to the pos-

teromedial neurovascular bundle and allows wide arthroscopic vi-

sualization during hindfoot arthroscopy and endoscopy. Our clini-

cal results reflect the safety of the posteromedial portal technique 

with a protection cannula. There was no incidence of neurovascu-

significant difference (p=0.8397) (Table 3).

3. Identified accompanying injuries during endoscopy

Chronic ankle instability was identified in 7 cases in group A 

and 12 cases in group B.

Accompanying FHL lesions were identified in 8 cases in group 

A and 10 cases in group B.

4. Complications

There were no permanent vascular injuries and no wound prob-

lems in either group. In group A, one patient had a sural nerve 

problem, but it resolved after 2 months. In group B, one patient 

had numbness on the medial aspect of the heel, but it resolved 

after 3 months (Table 4).

DISCUSSION

Surgical treatment for symptomatic posterior ankle impingement 

syndrome is reserved for failure of conservative management. Sur-

gical treatment of posterior ankle impingement syndrome involves 

an open posterolateral or posteromedial excision. An arthroscopic 

approach was also used. Abramowitz et al.7) reported on the 

outcomes of open resections in 41 cases of symptomatic os trigo-

num. The postoperative AOFAS score averaged 87.6 points. Eight 

patients had sural nerve sensory loss, which was temporary in 

four patients and permanent in four patients. A superficial wound 

infection developed in one patient, and reflex sympathetic dys-

trophy developed in another. Guo et al.8) compared open versus 

endoscopic excision of symptomatic os trigonum. In this study, 16 

patients had an open os trigonum excision, and 25 patients had 

hindfoot endoscopic surgery. The endoscopic excision group had 

a significantly shorter mean time to return to previous sports level. 

There was no difference in the postoperative visual analogue scale 

score, AOFAS score, subjective satisfaction rating, or rating of sen-

sory nerve loss between the two groups. However, the conven-

Table 3. The Time to Return to Activity in Both Groups

Group A (n=25) Group B (n=27) p-value

Time (mo) 10.9±2.1 (8.3∼15.3) 11.3±3.3 (7.5∼18.5) 0.8397*

Values are presented as mean±standard deviation (range).

Group A was treated according to van Dijk et al.’s standard two-portal 

method,6) and group B was treated by a modification of the same 

method, using a protection cannula.

*Mann-Whitney U-test.

Table 4. Postoperative Complications in Both Groups

Group A 

(n=25)

Group B 

(n=27)

Incision anesthesia 0 1

Medial calcaneal neuritis 0 0

Superficial peroneal neuritis 0 0

Sural neuritis 1 0

Sinus tract formation 0 0

Infection 0 0

   Superficial 0 0

   Deep 0 0

Injection for recurrent symptoms 0 0

Reoperation for recurrent symptoms 0 0

Group A was treated according to van Dijk et al.’s standard two-portal 

method,6) and group B was treated by a modification of the same 

method, using a protection cannula.
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lar injury in our clinical study. The safety in this procedure may be 

secured by maintaining passage after the initial portal making and 

may lead to a reduced risk of neurovascular injury. Thus, if given 

attention at the initial portal making, a hindfoot endoscopy using 

this method may lead to good, safe clinical result. 

There are several limitations in this study. First, we tried to find 

relative safety or possible superiority of the modified method in 

this study; however, there were no clinically significant difference 

between both groups. Thus we still could “assume” that protec-

tion cannula may provide more safe instrument passage than clas-

sic method. Second, there is a possible problem of using addition-

al, larger instrument. The use of protection cannula could provide 

additional safety, but at the same time, thickness of the cannula (5.5 

mm [internal diameter]) also may be related to complication.

CONCLUSION

A use of protection cannula does not provide additional safety 

for possible neurovascular injury during hindfoot endoscopy. Con-

sidering possible safety and risk of using additional instrument, the 

use of this method would be optional.
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