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ABSTRACT

INTRODUCTION

End-stage arthritis of the tibio-talar joint is disabling and results in decreased quality of life
and functionality. The treatment considered is arthrodesis. Retrograde intramedullary nailing
with a curved Hind-foot Arthrodesis Intramedullary Nail is a reliable and safe salvage option
with good AAOS-FAO/JSSF-FAS-AH and SF-36 scores for severe hind-foot and ankle
deformities.

CASE PRESENTATION

A 58 year old male presented with pain, progressive foot deformity, instability & inability to
bear weight on the left foot for the past 30 years with acute exacerbation 2 months before
presentation. He was diagnosed to have severe left tibio-talar joint arthritis with chronic
ligamentous injury. Imaging studies showed a dysmorphic talus with degenerative tibio-talar
joint and tear of anterior talo-fibular ligament and partial tear of deltoid ligament. With a
Kellgren and Lawrence grade 4, Takakura classification of ankle arthritis stage IV and Japanese
Society of Surgery of the Foot standard rating system (foot and ankle scale) for ankle-hind-
foot was 36, he underwent Hind-foot Arthrodesis Intramedullary Nail procedure. Follow-up
was undertaken to assess the outcome and benefits of treatment.

CONCLUSION

Tibio-talo-calcaneal fusion with a curved Hind-foot Arthrodesis Intramedullary Nail resulted
in a high fusion rate, no osseous infections, low pain level, adequate quality of life, and early
return to work at 4 weeks following surgery.

INTRODUCTION

End-stage arthritis of the tibio-talar joint is disabling and results in decreased quality of life
and functionality.l! Post-traumatic arthritis being the most common etiology.? Time interval
between significant trauma and end stage osteoarthritis varies a great extent with an average
of 21 years.[?l Osteo-arthritis causes deformities like varus, valgus ankle and peritalar
instability with symptoms like pain, swelling, tenderness and walking difficulty.*! The gold
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standard for treatment of end-stage arthritis is Ankle arthrodesis. However, critics of
arthrodesis cite high complication rates.!® Indication for arthrodesis includes tibio-talar
instability and advanced arthritic changes resulting from recurrent sprain, failed ligament
reconstruction or neurological diseases.!®! For severe ankle and hind-foot conditions hind-foot
fusion remains a salvage option that cannot be addressed with other measures.”! There have
been newer advances like Suprapatellar And infrapatellar nail for tibial shaft fractures (which
have also been used for ankle arthrodesis), arthroscopic fusion , distraction arthroplasty,
Screw fixation, periarticular osteotomy, Ankle replacement and hindfoot arthrodesis nails for
ankle arthritis.#%19 Retrograde intramedullary (IM) nailing with a curved HAN is a reliable
and safe salvage option for severe hind-foot and ankle deformities.[!!

Case Presentation

A 58 year old male , with associated comorbidities including Hypothyroidism (on medication
for the past 20 years), Addison’s disease (on steroids for the past 4 years), Cardiocentesis back
in 2017 following a diagnosis of Tubercular effusion and was on Anti-tubercular treatment till
2018 and a surgical history of undergoing a Total Knee Arthroplasty in 2020; presented to the
Orthopaedic Out-Patient-Department in March 2021 with complains of chronic progressive
deformity, pain and instability in the left ankle joint for the past 30 years with acute
exacerbation for 2 months prior to presentation. He gives a history of twisting injury to the
ankle 30 years ago following which he experienced pain localized to the left ankle, associated
with deformity, instability and difficulty in weight bearing which progressed over the years
leading to some limitation in daily recreational activities and an obvious abnormal gait. Local
examination of the left ankle and foot revealed a varus deformity of hind-foot, exaggerated
cavus, fore-foot adduction with no dorsiflexion beyond neutral position (Figure 1 a,b & c) and
positive anterior drawer test. His radiological investigations included roentgenograms (Figure
2 a & b)and MRI (done in March) showed marked hind-foot varus deformity with dysmorphic
talus, flattening of talar dome and degenerative changes in tibio-talar joint, small osteo-
chondral lesion at the medial aspect of talar dome, long standing tear of Anterior talo-fibular
ligament and partial tear of Deltoid ligament. His routine laboratory investigations, including
complete blood work and metabolic panel were within normal limits with slightly raised
serum TSH levels. With a Kellgren and Lawrence grade 4,Takakura classification of ankle
arthritis stage IV and Japanese Society of Surgery of the Foot (JSSF) standard rating system
(foot and ankle scale) for ankle-hind-foot (AH) was 36, SF-36 (Physical functioning component
5%, Role limitation due to physical health 0%, Pain 22.5% and General health component 40%)
and clinic-radiological assessment he was offered Ankle arthrodesis using HAN (synthes) nail
, Which he underwent in April 2021 (Figure 3 a,b &c). Four weeks following surgery, the patient
had significant improvement in pain and ankle foot stability, with a Japanese Society of
Surgery of the Foot (JSSF) standard rating system (foot and ankle scale) for ankle-hind-foot
(AH) becoming 59 from 36, SF-36 (Physical functioning component 40%, Role limitation due
to physical health 0%, Pain 55% and General health component 50%) and by 10 months
follow-up 67 and SF-36 (Physical functioning component 80%, Role limitation due to physical
health 75%, Pain 77.5% and General health component 75%). He was finally followed up after
4 years of surgery (April 2025)- foot deformities corrected (Figure 1 d, e & f), JSSF(foot and
ankle scale)-AH was 86 and SF-36 : Physical functioning component 95%, Role limitation due
to physical health 100%, Pain 100% and General health component 100%. Radiographs done
were suggestive of fusion of tibio-talo-calcaneal joints (Figure 3 d & e). With low pain levels
and dramatic improvement in quality of life, he returned to work at 4 weeks following surgery.
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(Please note that for each domain/component of SF-36 range from 0 to 100, compiled as
percentage- higher score is more favorable).

Procedure/Technique

Patient was given general anaesthesia by the anaesthesia team after which he was put in a
prone position with usual precautions. It was made sure that the legs were hanging from the
edge of the table from mid leg with bolster under the knee. This was done for easy
visualization under image intensifier. The desired table height was adjusted. Once the
position was secured, test views of the image intensifier were done. Once everything was
secured painting and draping with universal precautions were done and after that the
tourniquet was inflated.

A fibulectomy through a direct lateral incision was performed to allow access to the
ankle and subtalar joints. The fibula was cut 10 cm from the distal tip. Anterior soft tissue was
resected including ATFL and CFL ligaments. Posterior soft tissues were preserved in order to
preserve blood supply, creating a type of hinge door and reflected posteriorly. After adequate
joint preparation by removing the cartilage from distal tibia and talus and in between talus
and calcaneum multiple drill holes were done in subchondral bone, special care was taken to
prepare subtalar joint. After this the hindfoot is placed in neutral dorsiflexion with
appropriate rotation and valgus positioning. Sagittal and coronal plane realignment were
confirmed on image intesifier.To hold reduction, a provisional large Kirschner wire is inserted
in lateral position view of image intensifier, starting in the posterior half of the calcaneus and
into the tibia. On the anterior-posterior (AP) image, the wire should be positioned laterally so
as not to obstruct subsequent placement of the guidewire and/or further instrumentation.

Positioning of the provisional Kirschner wire was confirmed with lateral and AP
imaging. Three fluoroscopic views (sagittal, coronal, and axial) were then used in sequence to
ensure accurate placement of the guidewire. Placement of the guidewire on the calcaneus
was simply dictated by matching the coronal tibial intramedullary anatomic axis. It is crucial
to ensure the tip of the guidewire directly abuts the plantar calcaneal cortex (Image 1).
Although theoretically a medial start point allows for easier nail insertion and is collinear with
the mechanical axis of the tibia, it puts the neurovascular structures at risk for injury and
compromises the distal stability/fixation of the nail with it not centered within the calcaneal
body. Next, the wire is inserted under fluoroscopy with the C-arm still in the lateral position
(Image 2). Advance the guidewire to the level of the distal tibia as the radiographic densities
of the foot make it challenging to discern wire position and trajectory on the subsequent AP
image (Image 3).

We then repositioned the C-arm to obtain an AP image, and adjustments to the
guidewire in the coronal plane are either performed using the same wire (while maintaining
sagittal plane alignment) or an additional wire referencing the first guidewire. If the same
wire is used, it is critical to not remove the wire entirely from its initial starting point as this
would necessitate reverification using the lateral view. If an additional wire is used and placed
medial to the initial guidewire, its position on the plantar cortex should be verified with the
C-arm in the lateral positioning before insertion.We used an additional wire.

The Saltzman hindfoot alignment view is done at this stage to finally confirm the wire
placement.[*2l The most reliable and accurate view is one in which the tibial mechanical axis
is perpendicular to the floor. Under- or over rotation of the foot for this view may affect one’s
ability to accurately confirm a central start point. Next, we slided the entry reamer by hand
over the wire until it abuts the plantar calcaneal cortex. This maneuver is required to visualize
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the exact entry point of the guide wire into the calcaneus, which is represented by the
position of the reamer. Without the use of this technique, it is impossible to determine the
true starting point on the axial view. The goal of this is to match the mechanical axis of the
tibia with the reamer. Nail instrumentation should proceed only after careful verification of
the guide wire start point and trajectory .Despite attempts at restoring normal anatomic
alignment, the hind foot may be left with slight residual varus or valgus positioning before
implant placement. Although clinically and functionally acceptable, considerations apply to
nail insertion and in particular the starting point. Slight varus deformity in fact leads to easier
nail insertion given medialization of the calcaneus and increased plantar surface area.
Furthermore, the nail is easier aligned with the anatomic axis of the tibia. Slight valgus
alignment introduces increased technical challenges especially when using a straight nail
without a distal valgus nail configuration. It is our preferred technique to maintain the same
plantar starting point as described above and recognize that insertion of the guide wire and
eventual implant will require a slight lateralization at the distal tibial plafond with possible
valgus angulation of the nail as it relates to the anatomic axis of the tibia .If on inserting the
guide wire there appears to be too much valgus angulation (between the wire and the tibial
shaft), we recommend attempting to obtain better hind foot alignment because of the risks
of (a) creating a stress riser at the proximal aspect of the implant, (b) iatrogenic tibial shaft
fracture intraoperatively, or (c) induced varus foot malalignment as the valgus nail conforms
to the intramedullary canal on insertion.!3!

After proper reaming one size smaller nail was inserted. The nail we used was HAN
nail (synthes). This cannulated hind foot arthrodesis nail has a lateral bend of 12 degrees
which allows an entry point in the center of the lateral column of the calcaneus. The nail
enables proper hindfoot alignment and restores 35 degrees hind foot valgus positioning.
Locking in the calcaneus was done using the blade, before putting the shaft screw once again
alignment was checked and compression was done after that the nail was locked in the shaft.
The trapdoor fibula with intact posterior attachment and blood supply was put to the lateral
side of the tibia using a screw functioning as a live plate/vascular graft. Any graft if needed
can be taken from the proximal part of the fibula. The wound was closed without a suction
drain. There were no problems in wound healing.

Early mobilisation was initiated with gradual to full weight bearing by 4 weeks.

lllustrations and Figures

Pre-operative

1(a) Exaggerated cavus 1(b) Fore-foot adduction 1(c) Hind-foot varus

After 4 years
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1(d) 4 years
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1(e) 4 years

1(f) 4 years

Figure 1: Clinical examination of the left foot and ankle

Figure 2(a)

Figure 2(b)

Figure 2: Pre-operative Roentgenograms left ankle

Day 1 Post-Operative

Figure 3(a) Day 1

Figure 3(b) Day 1

Figure 3(c) Day 1

4 years Post-Operative

Figure 3(d)
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4 years
Figure 3: Post-operative Roentgenograms left ankle

Image 1 Image 2 Image 3

DISCUSSION

The present study reports a single-center case of TTCA (Tibio-talo-calcaneal arthrodesis) using
the curved nail design Synthes Expert HAN implant. The HAN (Synthes) is a newly designed,
titanium nail for trans-calcaneal, retrograde hind-foot fusion. The lateral bend allows an entry
site in the center of the lateral column of the calcaneus, thus minimizing the risk of iatrogenic
injury of the plantar neurovascular bundle. Our patient reported significant improvements in
functional outcomes and was satisfied with the surgical outcome. Fusion rate was 100%, with
no infection. It was evident that the patient treated with TTCA using the HAN implant
achieved overall favorable outcomes.
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Severe deformity and arthrosis of the subtalar and ankle joints are debilitating
problems that are difficult to treat. Tibio-talo-calcaneal fusion with a retrograde IM nail can
be considered a salvage procedure for the above condition.!¥ Internal compression
techniques are preferred due to shorter fusion times, higher union rates and fewer
complications.[3]

Kulkarni et al showed that when antegrade tibial and supra-condylar femoral nails
were used, 4 out of 5 failed. But, when newer design nails with postero-anterior calcaneal
screws were used, 2 out of 11 failed. Hence, suggesting newer designs of retrograde tibial
nails have improved pan-talar arthrodesis outcomes.*® Fang et al study indicated that TTCA
using a retrograde, short, curved IM nail is an acceptable method for obtaining solid fusion
and good hind-foot alignment in severe hind-foot disorders (Planti-grade foot and bony union
achieved in 100% subjects, mean time to union was 3.9 months. Postoperative radiology
showed good hind-foot alignment in all patients. The only complication was 1 case with
delayed wound healing but no deep infection. Mean postoperative EQ-5D functional and
AOFAS (American Orthopaedic Foot and Ankle Society) ankle-hind-foot scores were 69.33
(range, 20 to 90 points) and 69.9 (range, 45 to 85 points) respectively with no revision surgery
was required).l'”! Brodsky et al results showed that 13 of 30 operated limbs had preoperative
coronal plane deformity exceeding 15°. Mean magnitude of correction was 13.2° (range O-
32°, standard deviation #9.6). Seventy-six percent limbs (23/30) had postoperative coronal
deformity of less than 5°. Union was achieved in 96.6% patients. Clinical outcomes showed
reduction in mean VAS score from 6.5 to 1.3 (P < .01), increase in mean total SF-36 scores
from 85.6 to 98.8 (P < .01) and increase in mean AOFAS Ankle/Hind-foot Scores from 29.7 to
74.3 (P < .01). Concluding that a compressing retrograde IM nail was effective in achieving
high union rate, deformity correction and clinical outcomes improvement.[*8 Lee at al showed
that TTCA performed with Synthes Expert HAN (a specialized IM nail) appeared to offer a
reliable alternative for severe ankle and hind-foot pathologies with satisfactory incidence of
radiographic union (100%), significant improvements in functional outcome, high incidence
of satisfaction (95%), high proportion of patients returning to their jobs (81.8%) and
improvement in mobility (76.9%).1**! Study by Rammelt et al showed that HAN offered a
reliable salvage option for TTCA in patients with severe ankle and hind-foot pathology. Overall
union rate was 84%. At follow-up, low pain levels with a mean NRS (numeric rating Scale for
pain) of 2.2; mean AAOS-FAO score was 38; and mean physical and mental health component
scores and SF-36 were 52.5 and 41.2 respectively. All 13 patients studied who were unable to
work before surgery were able to return to work. Acceptable functional outcome was
achieved and low complication rates (superficial wound infection 2.4% with no deep soft
tissue or bone infections). Socio-economic benefits appeared to result in a high proportion of
patients who were able to return to work post-operatively.]

CONCLUSION

Our case report concludes that Tibio-talo-calcaneal fusion with a curved IM nail (HAN)
resulted in a high fusion rate, no osseous infections, low pain level, adequate quality of life,
and early return to work at 4 weeks following surgery with good JSSF-FAS-AH and SF-36
scores. Based on the above advantages we recommend HAN for severe tibio-talar arthritis
with severe foot and ankle deformity.

Clinical Message
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HAN procedure seems to be a viable and safe option for patients with severe ankle arthritis
and deformity even when there are many comorbidities. It eliminates the cumbersome
nature of the cast and promotes early return to work.

List of Abbreviations

HAN Hind-foot Arthrodesis Intramedullary Nail

MRI Magnetic Resonance Imaging

JSSF Japanese Society of Surgery of the Foot

IM Intra-medullary

AH Ankle-Hindfoot

TTCA Tibia-Talo-Calcaneal Arthrodesis

EQ-5D standardised measure of health-related quality of life developed by EuroQol Group
AOFAS American Orthopaedic Foot and Ankle Society

AAQOS-FAO American Academy of Orthopaedic Surgery- Foot and Ankle outcome
10 SF-36 36 item Short Form Health Survey

11. VAS Visual Analogue Scale

LN WN R
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