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ABSTRACT

Objective: to analyse the percentage of curettage of the subta-
lar joint (ST)) in human cadaver samples with the arthroscopic
arthrodesis technique adopting either posterior or lateral ap-
proaches.

Methods: a descriptive study was made involving arthroscopic
joint preparation through posterior portals in 6 anatomical ankle
specimens and through lateral portals in another 6 specimens.
The three anatomical surfaces of the subtalar joint were consid-
ered: posterior (PAS), medial (MAS) and anterior (AAS). Measure-
ment and comparison was made of the percentage of denuded
surfaces in the different zones.

Results: the posterior arthroscopic portals allowed denudation
of 83.6% of the PAS of the calcaneus and 93.7% of the PAS of
the talus. The lateral portals allowed denudation of 88.8% and
81.2%, respectively, together with denudation of 84.6% of the
lateral zone of the MAS of the calcaneus and 83.6% of the ho-
monymous surface of the talus. However, the AAS and the more
medial zones of the MAS were not accessible from any of these
portals. The Kruskal-Wallis test evidenced no significant differ-
ences in relation to PAS. Comparison of the MAS following cu-
rettage showed significant differences in favour of the lateral
portals (p = 0.02).

Conclusions: In the studied sample, both the posterior and the
lateral arthroscopic portals allowed over 80% denudation of the
posterior joint surfaces of the talus and calcaneus. The lateral
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ABSTRACT
Estudio anatomico sobre artrodesis subtalar: portales
anterolaterales vs. posteriores

Objetivo: analizar el porcentaje de cruentacion de la articula-
cion subastragalina (ASA) en muestras cadavéricas con la técnica
de artrodesis artroscopica realizada bien por abordajes poste-
riores o bien por abordajes laterales.

Métodos: estudio descriptivo en el que se realizd una prepara-
cion articular artroscopica por portales posteriores en 6 piezas
anatomicas de tobillo y en otras 6 mas se realizo la técnica por
portales laterales. Se consideraron las 3 superficies anatomicas
de la articulacion subastragalina: posterior (SAP), media (SAM),
y anterior (SAA). Se midid y comparo el porcentaje de superficie
denudada en las diferentes zonas.

Resultados: los portales artroscopicos posteriores permitie-
ron denudar un 83,6% de la SAP del calcaneo y del 93,7% del
SAP del astragalo. A través de los portales laterales, un 88,8%
y un 81,2%, respectivamente, y se pudo denudar un 84,6% de
la zona lateral de la SAM del calcaneo y del 83,6% de la homo-
nima del astragalo. Pero la SAA y las zonas mas mediales de
la SAM no fueron accesibles desde ninguno de estos portales.
El test de Kruskal-Wallis no muestra diferencias significativas
en relacion con la SAP. La comparacion de la SAM cruentada
muestra diferencias significativas a favor de los portales late-
rales (p = 0,02).
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arthroscopic portals moreover allowed access and debridement
of the MAS, with significant differences (p = 0.02). Only the later-
al approaches to the tarsal sinus also allowed curettage of the
lateral zone of the MAS. The AAS and the medial zone of the MAS
could not be accessed through any of these portals.

Key words: Ankle anatomical study. Subtalar joint. Arthroscopic
arthrodesis. Subtalar arthrodesis.

Introduction

Tibiotarsal osteoarthrosis is the most frequent presentation
of osteoarthrosis within the degenerative disorders of the
ankle, and is less often associated to involvement of the
subtalar joints. Whether combined or isolated, each of these
conditions require specific treatment(?. In this respect, sub-
talar arthrodesis or fixation seeks to achieve solid fusion of
the joint in order to eliminate pain and improve function.
The most common indication of arthrodesis is painful post-
traumatic subtalar osteoarthrosis following fractures of the
calcaneus or talus. The indications can be expanded to pri-
mary subtalar osteoarthrosis, osteoarthritis following infec-
tion, flatfoot osteoarthrosis and other deformities‘2.

Since the first subtalar arthrodesis procedure in 1912,
adopting an open lateral and posterior approach, the tech-
nique has evolved greatly towards the current arthroscopic
fixation techniques®“?, with Tasto having been the first to
describe the arthroscopic procedure®™. The growing interest
in arthroscopic techniques is explained by the known ben-
efits they afford in application to other joints: less surgical
aggression, improved visualization and access to the struc-
tures, and a lesser incidence of complications that allows
faster patient recovery. At present, and on the basis of the
literature, it seems that most surgeons prefer the arthro-
scopic technique adopting a posterior approach?™,

When arthrodesis is performed concomitantly (tibio-
talar and subtalar), placing the patient in supine decubi-
tus facilitates the operation. Cleaning and curettage of the
subtalar joint (ST)) can be made in this position through
two lateral portals in the tarsal sinus. In addition, the use
of these lateral portals implies a lesser risk of iatrogenic
damage to the surrounding neurovascular structures®. For
improved understanding, it is necessary to clarify that the
STJ, comprising the subtalar joint surfaces of the calcaneus
and talus, is described as being anatomically composed of
three joint surfaces: anterior (AAS), medial (MAS) and pos-
terior (PAS). However, in many cases the cartilage between
the anterior and medial surfaces is continuous (Figure 1)@,
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Conclusiones: en la muestra estudiada, tanto los portales ar-
troscopicos posteriores como los laterales permitieron un de-
nudado de las superficies articulares posteriores de astragalo
y calcaneo superior al 80%. Los portales artroscopicos laterales
permitieron ademas el acceso y desbridamiento de la SAM con
diferencia significativa (p = 0,02). Solamente los abordajes late-
rales del seno del tarso permitieron poder cruentar también la
zona lateral de la SAM. La SAA y la zona medial de la SAM no se
pudieron abordar por ninguno de estos portales.

Palabras clave: Estudio anatomico tobillo. Articulacion subastra-
galina. Artrodesis artroscopica. Artrodesis subtalar.

Lateral

Lateral

Figure 1. Anatomical view of the subtalar joint surfaces in the cal-
caneus and talus of a right foot. a: anterior subtalar joint surfac-
es; b: median subtalar joint surfaces; c: posterior subtalar joint
surfaces.

Our working hypothesis is that the denuded surface
obtained through curettage of the PAS is the same through
both the posterior and the lateral arthroscopic portals. The
present study describes the results obtained in relation to
percentage denudation of the STJ in human cadaver samples
using either the posterior or the lateral arthroscopic portals,
in confirmation of the established working hypothesis.

Methods

A descriptive observational study was made involving 12
ankle pieces corresponding to 6 human cadaver spec-

Rev Esp Artrosc Cir Articul. 2021;28(3):149-55



J. Zaldua Saenz de Buruaga et al.

Figure 2. Different steps of the posterior portals arthrodesis technique (left ankle in prone decubitus with viewing through the postero-
lateral portal). A: visualization of the posterior subtalar joint after synovectomy; B: the same view after debridement of the capsule and
fibrous tissue; C: the same view after completing joint cartilage denudation; 1: tendon of the flexor hallucis longus muscle.

imens, including the complete ankle joint in segments
extending from the distal half of the tibia and fibula to
the complete foot. It was checked that the specimens had
no structural alterations capable of affecting the study.
In this regard, one specimen with osteosynthesis material
due to fracture had to be replaced. These anatomical piec-
es were prepared and preserved according to the method
of Thiel®), which allows greater cadaveric joint motion
more consistent with that of the original joints. Both gen-
ders were equally represented (1:1 proportion), and the
mean age was 57 years (range 45-70). Six specimens were
assigned to the arthrodesis technique using lateral por-
tals and the other 6 were assigned to the use of posterior
portals. The same surgeon, specialized in foot and ankle
surgery, performed curettage of the joint surfaces through
the usual arthroscopy portals, both lateral and posterior.

Posterior portals technique in prone decubitus

Posterior, posterolateral (PLP) and posteromedial (PMP)
portals were prepared following the technique described
by van Dijk%22)_ A 5-mm incision was made lateral to the
Achilles tendon. The subcutaneous layer was dissected
using mosquito forceps, following by placement of the ar-
throscope with 30° angulation optics in the direction of
the subtalar space. The accessory portal was placed medi-
al to the Achilles tendon.

A 30° and 4.0 mm arthroscope (Arthrex, Naples, FL,
USA) was used with a hydraulic pressure pump at 40 mm.

Synovectomy was performed using a 4-mm resection
synoviotome (Arthrex, Naples, FL, USA). Soft tissue de-
bridement was carried out until the subtalar joint space
was located (Figure 2A). The tendon of the flexor hallucis
longus muscle served as medial reference.

Rev Esp Artrosc Cir Articul. 2021;28(3):149-55

Following synovectomy and cleaning of the fibrous tis-
sue, the posterior joint surface of the talus and calcaneus
was visualized (Figure 2B).

We completed joint debridement and denudation of
the cartilage with curettes, scoops and abrasion synovi-
otomes (Figure 2C), avoiding the creation of large spaces
and using the portal exchange manoeuvre.

Figure 3. Anatomical references for the lateral portals in relation
to the lateral malleolus and tarsal sinus; the first 3-mm approach
is made immediately behind the tarsal sinus. 1: fibular malleolus;
2: fibular trochlea.
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PLANTAR

Figure 4. Different steps of the lateral portals or tarsal sinus arthrodesis technique (left ankle in supine decubitus with viewing through
the anterolateral portal). A: visualization of the posterior subtalar joint after synovectomy; B: the same view after debridement of the
capsule and fibrous tissue, exposing the cervical ligament of the tarsal sinus; C: the same view after completing joint cartilage denuda-

tion. 1: fibular malleolus; 2: fibular trochlea.

Lateral portals (tarsal sinus) technique in supine
decubitus

Two lateral portals were prepared, and the technique was
performed as described®. The lateral malleolus and tar-
sal sinus were used as anatomical references (Figure 3).
A 5-mm incision was made 3 mm ahead of the external
malleolus and behind the tarsal sinus. The subcutaneous
layer was dissected using mosquito forceps, following by
placement of the arthroscope with 30° optics obliquely in
the direction of the subtalar space. With the arthroscope
resting on the bone, the accessory portal was prepared
under direct control (Figure 4A).

We used a 30° and 4.0 mm arthroscope with a hydrau-
lic pressure pump at 40 mm.

Synovectomy was performed using a 4-mm resection
synoviotome.

Following synovectomy and cleaning of the fibrous tis-
sue, the cervical ligament of the tarsal sinus and the more
lateral zone of the MAS corresponding to both the talus and
the calcaneus were visualized (Figure 4B). If these ligaments
are resected, the more medial zone of the SAM can be seen,
though such resection is not indicated in clinical practice.

Joint cleaning was made with curved curettes and
abrasion synoviotomes (Figure 4C), avoiding the creation
of large spaces and using the portal exchange manoeuvre.

Quantification of the denuded surface technique
After completing debridement, each specimen was sub-

jected to anatomical disarticulation, exposing the surfaces
of the talus and calcaneus. The anatomical areas of the STJ
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were considered in the exposure (Figure 1)@ PAS, MAS and
AAS, correlating them to the areas that could be accessed
with each of the surgical techniques employed. Digital pho-
tographs of the surfaces were obtained, and calculation was
made of the denuded areas with each of the two techniques,
using Image-) image analysing software (Wayne Rashand,
National Institutes of Health, Bethesda, MD, USA), in concord-
ance with common practice in studies of this kind®@2),

Then, measurements were made of the total denud-
ed surface area corresponding to both the talus and the
calcaneus; the denuded area working from the PLP and
PMP; and the combined area of these two working areas.
The same calculations were made in the other 6 speci-
mens in which the lateral portals technique was used. The
measurements of the working area were correlated to the
total area of the surface of the corresponding joint fac-
et, expressed as a percentage. The Kruskal-Wallis test for
the study of variables with a non-normal distribution was
used to assess the influence of surface curettage. Statisti-
cal significance was considered for p < 0.02.

Results

The posterior arthroscopic portals allowed an average
surface exposure of 83.6% (range: 73.9-93.5%) of the PAS
of the calcaneus and of 93.7% (range: 90.3-95.6%) of the
PAS of the talus. However, percentage denudation of the
MAS of both the talus and the calcaneus was practically
negligible (Figure 5).

The lateral arthroscopic portals in turn allowed an av-
erage surface exposure of 88.8% (range: 79.9-91%) of the
PAS of the calcaneus and of 81.2% (range: 71.8-92.3%) of

Rev Esp Artrosc Cir Articul. 2021;28(3):149-55



J. Zaldua Saenz de Buruaga et al.

Figure 5. Anatomical dissection showing the joint surfaces of the
subtalar joint following arthrodesis through the posterior portals. 1:
posterior subtalar joint surface (debrided); 2: medial subtalar joint
surface (intact); 3: anterior subtalar joint surface (intact); 4: fibrocar-
tilaginous joint surface of the superomedial calcaneonavicular lig-
ament (part of the spring ligament complex); 5: posterior joint sur-
face of the navicular bone; 6: joint surface of the head of the talus.

the corresponding surface of the talus. Mean percent-
age denudation of the MAS was 84.6% (range: 74.9-92.8%)
of the total joint surface of the calcaneus and of 83.6%
(range: 70-92.8%) of the corresponding surface of the talus
- though only in the more lateral zones (Figure 6).

The Kruskal-Wallis test evidenced no significant dif-
ferences between the two types of approach in relation
to the denuded surface. Comparison of the MAS following
curettage showed significant differences in favour of the
posterior portals (p = 0.02).

Discussion

The results of the present study show that it is possible
to denude a similar joint surface of the PAS of both the

Rev Esp Artrosc Cir Articul. 2021;28(3):149-55

Figure 6. Anatomical dissection showing the joint surfaces of the
subtalar joint following arthrodesis through the lateral portals. 1:
posterior subtalar joint surface (debrided); 2: medial subtalar joint
surface (debrided); 3: anterior subtalar joint surface; 4: fibrocarti-
laginous joint surface of the superomedial calcaneonavicular lig-
ament (part of the spring ligament complex); 5: joint surface of the
head of the talus; 6: posterior joint surface of the navicular bone.

calcaneus and the talus, using both the posterior and the
lateral arthroscopic portals. However, access to the AAS is
difficult if not impossible. It also seems difficult to denude
the joint areas of the MAS through the posterior portals.
In contrast, denudation of over 80% is possible using the
lateral technique, but only in the most lateral zone. This
could be the explanation for the higher pseudoarthrosis
rate described in operated patients when only posterior
portals are used, as well as for the longer consolidation
time observed with this posterior technique®®",

The main contribution of the present study is that it
involves a comparative analysis of the two techniques,
while other articles are limited to examining one tech-
nique or the other®®. In their study of 10 specimens
using posterior portals, Mouilhade et al."® were able to
curettage an average of 97.5% of the same posterior joint
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surfaces, though undoubtedly at the expense of having to
perform larger resections; as a result of this, the relief pro-
duced by the posteromedial process of the talus impeded
adequate coaptation of the prepared surfaces in 8 of the
10 specimens. In our series, we were careful in avoiding
such important resections that should not occur in clin-
ical practice, even if the outcome is a lesser percentage
of denuded surface. Nevertheless, percentage denudation
was always over 60%, which is regarded in the literature
as the minimum surface for guaranteeing adequate con-
solidation®3), Similar limitations were found by Lintz et
al®, who in their case studied 30 cadaver specimens
through lateral portals. These authors recorded a percent-
age preparation of 91.2% in the calcaneus and of 93.9%
in the talus, though they likewise described limitations in
extrapolating the results to clinical practice, due to the
difficulty of finding the limits of debridement of the tarsal
sinus and avoiding damage to the peroneal tendons.

The AAS could not be accessed through either of the
two techniques. As has been reported, another two acces-
sory portals would be needed for this®. Access to the me-
dial zones of the MAS also requires the use of accessory
medial portals, as commented in the literature®». How-
ever, this implies a potential increase in the risk of causing
neurovascular damage™2)_|f it is considered necessary
to increase the percentage of denuded surface, we can
combine the use of lateral and posterior portals®”, or an
accessory portal®),

As limitations of this study, mention should be made
of the inherent nature of its design, involving samples
from cadavers, and the limited number of specimens in-
volved. Another limitation of studies of this kind is the fact
that although the results obtained provide good guidance
for surgical practice, no correlation is established, and
consequently the data must be supported by the analysis
of outcomes in operated patients.

Conclusions

In the studied sample, both the posterior and the later-
al arthroscopic portals allowed over 80% denudation of
the posterior joint surfaces of the talus and calcaneus.
The lateral arthroscopic portals moreover allowed access
and debridement of the MAS, with significant differenc-
es (p = 0.02). Only the lateral approaches to the tarsal si-
nus also allowed curettage of the lateral zone of the MAS.
The AAS and the medial zone of the MAS could not be
accessed through any of these portals.
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