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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Tenosynovitis caused by impingement
syndrome of the flexor hallucis longus tendon is a condition
that can often be encountered in professional athletes such as
football players, ballet dancers, etc.

Purpose: This report aims to familiarize the reader with
methods for recognizing impingement syndrome of the dorsal
part of the ankle joint, methods for its treatment and to present a
case report with such a pathology.

Materials and method: Pain in tenosynovitis of the flexor
hallucis longus tendon can be provoked by placing the foot and
first finger in maximal dorsiflexion, where the pain is localized
in the area dorsal to the medial malleolus.

A professional soccer player patient underwent arthroscopic
excision of os trigonum and release of the synovial sheath of
the flexor hallucis longus tendon. The follow-up period was
12 months. Foot and Ankle Outcome Score and American
Orthopedic Foot & Ankle Society self-report scales
were completed preoperatively and after the first month
postoperatively. Time to return to sports activity was also
calculated, as the time from the date of surgery to the time to
participation in sports activities at levels similar to those before
the pathology

Results: The completed Foot and Ankle Outcome Score
preoperatively was a total of 80, divided by category (symptoms
and stiffness - 75, pain - 75, daily functionality - 93, sports
activity - 65, quality of life - 69). The postoperative Foot and
Ankle Outcome Score was 99, with the only category scoring
95 being sports activity. American Orthopedic Foot & Ankle
Society completed scale scores were 67 preoperatively and
increased to 100 postoperatively. The time to return to training
with the team was 4 weeks, and the time to start playing with the
team at a level similar to that before the onset of the pathology
was 7 weeks.

Conclusion: Arthroscopic treatment of dorsal ankle
impingement syndrome is a safe and effective method that
allows patients rapid return to sports activity.

Key words. Ankle, impingement syndrome, arthroscopic
treatment, systemic surgical approach, case report.

Introduction.

Foot and ankle pathology is common around 10 % to 24 % of
all the pathologies of the skeletal-muscular system [1]. From
these pathologies posterior ankle impingement syndrome is
mostly found in athletes. Kadel et al (2006) report that up to
95 % of ballet dancers and 62 % of other modern dancers are
affected by posterior ankle impingement syndrome [2]. In the
metanalysis of Opdam (2017) he states that out of 151 athletes
with ankle pain 138 had posterior ankle impingement syndrome
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with majority been football players [3] Posterior ankle
impingement syndrome (PAIS) refers to the pain and functional
impairment resulting from mechanical compression of structures
within the posterior ankle compartment during plantarflexion.
This condition is often seen in athletes whose sports involve
repetitive hyperplantarflexion. Although PAI can occur due
to various etiologies, including soft tissue impingement and
osseous abnormalities, the underlying pathology typically
involves compression of the posterior talus, os trigonum, or the
soft tissues in this region [4].

Etiology and Pathophysiology.

PAI is often multifactorial, with a combination of anatomical,
biomechanical, and degenerative factors contributing to its
development. The primary anatomical structures involved
includes:

* Os Trigonum: (1a) A separate ossicle that may fail to fuse
with the talus, resulting in an accessory bone. The os trigonum
can become symptomatic when it is compressed between the
posterior tibia and calcaneus during plantarfiexion.

+ Stieda Process: (1b) An elongated posterior process of the
talus that may also contribute to impingement.

* Soft Tissues: (2) Including the posterior talofibular ligament,
low lying flexor hallucis longus muscle belly, and synovial
tissue, which can become inflamed or entrapped.

Repetitive stress, particularly in athletes, can lead to
inflammation, hypertrophy, and subsequent impingement of
these structures (Figures 1 and 2).

Clinical Presentation.

Patients with PAI typically present with posterior ankle pain
that worsens with activities involving plantarflexion. The pain
may be accompanied by swelling, stiffness, and a feeling of
instability in the ankle. On physical examination, tenderness is
often elicited over the posterior aspect of the ankle, particularly
when the foot is placed in a plantarflexed position. Provocative
tests, such as forced plantarflexion and dorsiflexion of the
hallux, can reproduce the pain, aiding in the diagnosis. Flexor
hallucis longus (FHL) stretch test is also a good diagnostic tool
with moderate to high specificity [3]. During the provocative
testing when palpating there can be a crepitus along the posterior
boarder of the medial malleolus of the ankle joint. In severe and
chronic cases, the formation of nodules may lead to triggering
(Figure 3).

Diagnostic Imaging.

Diagnostics evaluation typically begins with plain radiographs
to assess bony abnormalities, such as the presence of an
os trigonum or elongated Stieda process. Lateral views in
plantarflexion may better demonstrate these structures [4].
If soft tissue involvement is suspected, magnetic resonance
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Figure 1. A. (left) X ray of PAIS caused by Os Trigonum (white arrow),
B. (right) X ray of PAIS caused by enlarged Stieda Process (white
arrow).

Mmuscle belly
FHL

Figure 2. PAIS caused by impingement of a low lying FHL muscle
belly on the flexor retinaculum.

Figure 3. Performing FHL stretch test. (left) Possible dorsiflexion of
the big toe (center) manually stretching the FHL tendon with the palm
of the left hand of the examiner (right) impossible dorsiflexion of the
big toe while stretching the FHL tendon.

Figure 4. (left) X-ray showing os trigonum (green arrow) on lateral
view (right) X-ray showing enlarged Stieda process (white arrow) on
lateral view.
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Figure 5. (left) Substantial fluid collection (green arrow) around the
FHL tendon on sagittal MRI view (right) Substantial fluid collection
around the FHL tendon (green arrow) on coronal MRI view.

Figure 6. (left) Massive hypoechoic area (small white arrows) around
the FHL on ultrasound sagittal view (central) Moderate amount of
hypoechoic area (small white arrows) around the FHL on ultrasound
sagittal view (right) Moderate amount of hypoechoic area (small black
arrows) around the FHL (small white arrows) on an ultrasound coronal
view.

imaging (MRI) [5] or ultrasound can provide detailed images
of the soft tissues, revealing inflammation, synovitis, or tendon
pathology (Figures 4-6) [6].

Treatment options.

The first line of treatment typically consists of rest and
activity modification accompanied by non-steroid anti-
inflammatory medications. Other modalities that can be added
to the therapeutic plan can be physical therapy, arch support
corticosteroid injections. Conservative treatment should be
attempted for at least 3 months and if there are moderate signs
of improvement can be continued up to 6 months [7].

In cases that conservative treatment does not alleviate the
symptoms, surgical options must be considered. The surgical
options can be open or arthroscopic.

Open surgery is a more traditional approach, often used when
extensive repairs are needed or for larger bony impingements.
While open procedures have a higher overall complication rate,
they are still effective, with good to excellent patient satisfaction
reported in up to 85% of cases [8]. Open surgery may be preferred
in cases where precise removal of larger bone fragments is
necessary. Arthroscopic surgery, on the other hand, is minimally
invasive and studies have shown that patients undergoing it
typically experience faster recovery times, returning to full
activity within an average of 11-16 weeks, compared to 16-20
weeks for open surgery. Additionally, arthroscopy has a lower
complication rate (about 5-7%) compared to open surgery,
which ranges from 10% to 24%S8. This technique is particularly
favored for athletes and dancers due to its quicker rehabilitation
timeline and reduced scarring.

Case report.

Patient history: This case report covers a 23-year-old male
patient which is a professional football player. The patient



complains of ankle pain during practice mostly, but from several
months the pain becomes persistent even during normal running
in daily life. The onset of the symptoms was gradual and worsen
overtime. The patient had no significant comorbidities but have
had a previous surgery due to navicular stress fracture on the
same foot. The previous surgery consisted of stabilisation of the
fracture with screw fixation which had led to consolidation of
the fracture. The implants for the fixation were still in place.

The patient had undergone conservative treatment for 3
months. The conservative treatment consisted of dozen rounds
of physical therapy, NSAID which the patient had been taking
for 2 months at the time of his first examination and had received
several shots of platelet rich plasma.

The patient had no significant improvement in his condition
after the conservative treatment, so surgical options were
discussed.

Physical exam:

The patient had significant pain with palpation in the region
posterior to the medial malleolus during plantar flexion and a
significant finding of crepitus during the same test in the same
region. As for the FHL stretch test there was no significant
finding but the patient had pain in the region posterior to the
medial malleolus during the tow-off phase of the gait.
Imaging:

We order pain x rays anterior — posterior (AP) and lateral [7],
and MRI study to appreciate for bone abnormalities and soft
tissue swelling and impingement (Figure 7).

As can be seen on the lateral view of the patient’s X-ray there is
a significant os trigonum. On the MRI study on the transvers T2
weighted images clearly can be seen impingement of the FHL
tendon from os trigonum [8]. As for the coronal T2 weighted
images again impingement and buildup of fluid around the FHL
tendon can be seen and on the sagittal T2 weighted images only
significant amount of fluid can be spotted surrounding the FHL
tendon near the posterior boarder of the talus bone [9] (Figures
8 and 9).

Methods of Assessment:

The primary outcome collected in the present study was
postoperative complications, time to return to training and time
to return to playing with the team.

Figure 7. (Left) AP X-ray of the patient (Right) Later X-ray of the
patient: os Trigonum (green arrow).
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Figure 8. (left) transvers T2 weighted image showing impingmenet
of the FHL tendon on so trigonum (green arrow), (right) transvers T2
weighted image showing fluid buildup around the FHL tendon caused
be the impingement of os trigonum (green arrow).

Figure 9. (left) Coronal T2 weighted image showing large amount of
fluid buildup (green circle) around their FHL tendon (green arrow) and
the impinging os Trigonum (right) Sagital T2 weighted image showing
fluid around the FHL tendon (green arrow).

Radiographs of the ankle and foot and magnetic resonance
imaging (MRI) of the ankle were used to confirm the diagnosis
and exclude other pathologic conditions MRI results that show
inflammation at the synchondrosis between the os trigonum
and the talus as well as signal changes within the os trigonum
(representing bone marrow edema) suggest that the ossicle is
symptomatic [10,11].

The follow-up period was 12 months. Patient was followed up
at 2 weeks for wound inspection and removal of stiches. Foot
and Ankle Outcome Score and American Orthopedic Foot &
Ankle Society self-report scales were completed preoperatively
and after the first month postoperatively. Time to return to
sports activity was also calculated, as the time from the date of
surgery to the time to participation in sports activities at levels
similar to those before the pathology.

Surgical Technique:

For this patient with PAIS an arthroscopic technique was
chosen. The patient was position prone on the operating table. A
tourniquet was used. Two portals were made using the technique
described by van Dijk9. Two portals just adjacent to the medial
and lateral edges of the Achilles tendon were made. A 4.0-
mm, 30° arthroscope was introduced through the posterolateral
portal in line with the first interdigital web space, while the
shaver was introduced through the posteromedial portal. The
instruments were introduced in a convergent fashion to intersect



Figure 10. Posterior compartment of the ankle joint: White arrow -
ligament of Rouviére, black arrow — FHL tendon, OT — os Trigonum.

Figure 11. (left) Removed os Trigonum and excision of soft tissue
leftovers (right) cleared synovial slive of the FHL and bured posterior
process of the talus.

anterior to the Achilles tendon and centrally at the posterior
aspect of the ankle joint [10]. Care was taken to stay clear of
the neurovascular bundle by identifying the FHL and keeping
to its posterior and lateral aspect. All soft tissues attached to
the os trigonum were carefully excised, and the os trigonum
was removed. With the patient’s great toe dorsiflexed, the FHL
was inspected for impingement or tenosynovitis and was treated
with resection of the posteromedial aspect of the tibia and talus
and shaving off the inflamed tendon sheath (Figures 10 and 11)
[11].

Postoperative Management:

No means of immobilization were applied postoperatively.
The patient was allowed full weightbearing as pain allowed and
was encouraged to commence early range of motion (ROM)
exercises. At 2 weeks, patient was started formal physical
therapy with a focus on muscle strengthening and proprioceptive
exercises. Return to training was allowed when full ROM and
muscle strength were achieved.

Results.

The professional soccer player patient underwent arthroscopic
excision of os trigonum and release of the synovial sheath of
the flexor hallucis longus tendon. The follow-up period was
12 months. Foot and Ankle Outcome Score and American
Orthopedic Foot & Ankle Society self-report scales
were completed preoperatively and after the first month
postoperatively. Time to return to sports activity was 4 weeks,
as the time from the date of surgery to the time to participation
in sports activities at levels similar to those before the pathology
was 7 weeks.
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Preoperatively the scores for the Foot and Ankle Outcome
Score were 80 percent and for the American Orthopedic Foot &
Ankle Society self-report scale was 67 percent.

One month postoperatively the Foot and Ankle Outcome
Score was 99 percent and for the American Orthopedic Foot &
Ankle Society self-report scale was 100 percent.

The detailed preoperative and postoperative Foot and Ankle
Outcome Score and American Orthopedic Foot & Ankle Society
self-report scale can be seen on (Tables 1 and 2).

The patient had no postoperative complication for the
12-month follow-up period.

Discussion.

The PAIS syndrome is a clinical one and is described as
posterior ankle pain that results from repetitive or acute forced
plantar flexion [2]. The pathology has been linked to classical
ballet dancers and in athletes including soccer, basketball, and
other players and runners [3]. Many different causes of PAIS
have been described, the predominant cause being osseous
impingement due to os trigonum [11].

When nonoperative treatment fails to resolve PAIS, surgical
excision of the ossicle is the treatment of choice. Traditional
treatment for PAIS includes open excision of the os trigonum
through a posterolateral or posteromedial approach [12,13].
Unfortunately, open approaches have been associated with
neurological complications and wound problems [14].

The arthroscopic excision of os trigonum has the advantage of
less scar formation which can be symptomatic, less tissue damage
and faster return to sports [14]. Scholten et al. [15] reported only
1 complication in 55 patients which is 1.8% complication rate.
Various arthroscopic techniques are described in the literature,
but we prefer to use the method introduced by Van Dijk et al. [9]
which uses posteromedial-posterolateral portal approach with
the patient in prone position without traction. In our case we
didn’t encounter any complications with the patient.

In this case report one month postoperatively the Foot and
Ankle Outcome Score was 99 percent and for the American
Orthopedic Foot & Ankle Society self-report scale was 100
percent. Time to return to sports activity was 4 weeks, as the
time from the date of surgery to the time to participation in
sports activities at levels similar to those before the pathology was
7 weeks. When comparing these results to other prominent studies
on this topic our case has comparable outcomes (Table 3).

Table 1. Foot and Ankle Outcome Score.

1 month
postoperative

100
100
100

preoperative

95

100
99




Table 2. American Orthopedic Foot & Ankle Society self-report scale.

. 1 month

preoperative postoperative
Pain 20 40
Activity limi.tations, 10
support requirements
Maximum walking 4 5
distance, blocks
Walking surfaces 3 5
Gait abnormality 8 8
Sagittal motion 4 8
(flexion extension)
Hindfoot motion
(inverios plus 3 6
eversion)
Ankle-hindfoot 8 8
stability
Alignment 10 10
AOFAS Score 67 100

Table 3. Comparison of these results to other prominent studies on this
topic our case has comparable outcomes.

Smyth N et al

(2013) 86 12 weeks
Georgianonos et

al (2017) 93 7 weeks
Kolev et al

(2024) 99 100 7 weeks

We acknowledge several limitations of the paper. Being a case
report the number of patients is severally limited. However,
using clinical scores that are widely used in other studies on
this topic and recording the two most used time ranges we were
able to compare our result to wider range of patients’ outcomes
and were able to showcase the advantages of the arthroscopic
treatment of PAIS caused by osseus impingement.

Conclusion.

Posterior ankle impingement is a significant source of
pain and disability in athletes, particularly those involved in
activities requiring repetitive plantarflexion. While conservative
management remains the initial approach, arthroscopic
treatment has emerged as a safe and effective surgical option for
refractory cases. With careful patient selection and adherence to
surgical technique, arthroscopy can provide excellent outcomes,
enabling patients to return to their previous levels of activity
with minimal downtime.
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