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ABSTRACT BACKGROUND:  I hypothesized that MRI examinations in persons with chronic ankle pain would show 
relevant injuries that may have been overlooked by conventional clinical, radiological, and ultrasound ex-

aminations. 

METHODS : From September 2013 to September 2015 fifty persons with chronic ankle pain (excluding fracture) were 
subjected to an MRI examination of the ankle joint, in addition to conventional radiographic procedures . 

RESULTS : the most conspicuous finding in majority of cases is bone marrow edema and fluid along the tendon sheath 
(tenosynovitis) .

CONCLUSION: Chronic foot and ankle pain is related to trivial trauma. So the most conspicuous finding in majority of 
cases is bone marrow edema and fluid along the tendon sheath (tenosynovitis). 

Khokhar Harshvardhan Khatana Devendra 
M.D, Assistant Professor, Department of 

Radiodiagnosis ,Government Medical College ,Kota
P.G, Resident, Department of Radiodiagnosis,  

Government Medical College, Kota

INTRODUCTION[1] 

The anterior tendons are the anterior tibial ,the extensor 
hallucis longus ,and the extensor digitorum longus .Poste-
rioly there are the Achilles and plantaris tendons .Laterally 
the peroneus longus and peroneus brevis tendons pass 
under the lateral malleolus. Medially ,the posterior tibial 
and flexor digitoum longus tendons pass under the medial 
malleolus ,whereas the flexor hallucis longus passes under 
the sustentaculum tali .

Normal tendons should appear uniformly black on all im-
aging sequences and have a sharply defined interface with 
adjacent fatty soft tissues. Any increased signal in a tendon 
on a T2-weighted image indicates the presence of pathol-
ogy, typically an intrasubstance tear. In addition, more than 
a trace amount of fluid around an ankle tendon is abnor-
mal, indicating inflammation or some other pathologic 
process. The exception to this is the flexor hallucis longus, 
which can normally contain some fluid in its tendon sheath.

MATERIALS AND METHODS
The present study design was a two year prospective study 
on 50 patients, to be conducted in the Department of Ra-
dio diagnosis, Government Medical College Kota, from 
September 2013 to September 2015. Fifty persons with 
chronic ankle pain (excluding fracture) were subjected to 
an MRI examination(using Phillips achieva 1.5 tesla) of the 
ankle joint, in addition to conventional radiographic proce-
dures. 

RESULTS
Lesion Categorisation :
Total number of cases with marrow edema was 24 out of 
50 cases. Only marrow edema was  found in 10 cases. 
Mostly talus and calcaneum bones were involved 19 out of 

50 (in this project equally involved) .

Total number of patients with tendon tear was 13 out of 
50 .Partial tendon tear associated with bone marrow ede-
ma was found in 4 out of 50 cases .Posterior tibial and 
achilles tendon constitute the major number (3 out of  13 
and equal in number) .Number of cases with involvement 
of 2 or more tendons is three .In one case both partial ten-
don tear as well as ligament strain was found .No case of 
complete tear was found .

Ligament strain seen in 5 out of 50 cases three out of 5 
had associated marrow edema and 1 has partial tendon 
tear and marrow edema associated with it .No particular 
ligament was found to be more prone to injuries . No case 
of complete tear was found. Table 1-6 gives more insight 
on all findings .

 Table 1. Age Distribution
   Total number of cases – 50

Age group Total number of 
patients

Percentage

0-10

11-20

21-30

31-40

41-50

51-60

61-70

71-80

3

15

12

9

5

3

2

1

6  %

30 %

24 %

18 %

10 %

 6 %

 4 %

 2 %
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Table 2 Distribution of lesion according to tendon 
group in case of tenosynovitis

Location Number of pa-
tients

Percentage

Medial  group 13 26 %
Lateral  group 04 8 %
Posterior  group 00 0 %
Anterior  group 05 10 %

Table 3 : Distribution of lesion according to tendon 
group in case of tear

Location Number of pa-
tients

Percentage

Medial  group 04 8 %
Lateral  group 02 1 %
Posterior  group 04 8 %
Anterior  group 03 6 %

Table 4 :Total number of cases with partial tendon tear 
v/s complete tendon tear

Table 5 : Total number of cases with partial ligament 
tear v/s complete ligament tear

Tables Depicting various data relating to etiology of chron-
ic ankle pain :

Table 6a
Number of cases having ligament as well as tendon 
tear 1

Number of cases with involvement of two or more 
tendons 3

Number of cases having tendon tear with associated 
tenosynovitis 2

Number of cases having ligament tear with associ-
ated tenosynovitis 2

Number of cases with exclusive tenosynovitis 7
Number of cases having tenosynovitis with associ-
ated bone marrow edema 9

Total Number of cases having Tenosynovitis 18
Total number of cases  with  Marrow edema 24

Table 6b
 List/Number of cases with partial tendon tear(individual 
tendon)
Anterior Tibial 2
Ext. Digitorum Longus 2
Ext Hallucis Longus 1
Posterior tibial 3
Flexor Digitorum Longus 1
Flexor Hallucis Longus 1
Peroneus Longus 1
Peroneus brevis 1
Achilles tendon 3
Plantaris tendon 0
 
Table 6c
List/Number of cases with partial Ligament tear(individual 
Ligament)
Talonavicular 1
Deltoid 1
Calcaneofibular 1
Talofibular 1

Talocalcaneal 1
Talonavicular 1
Tibionavicular 2
Calcaneonavicular 1
Anterior Tibiofibular 0
Posterior Tibiofibular 0

Table 6d

 List/Number of cases of tenosynovitis (individual tendon)
Posterior Tibial 8
Flexor digitorum longus 9
Flexor hallucis longus 1
Anterior tibial 1
Extensor digitorum longus 3
Extensor hallucis longus 2
Peroneus longus 3
Peroneus brevis 2
Achilles 0

 Table 6e
List/Number of cases of bone marrow edema (individual 
bone)
Tibia 5
Fibula 1
Talus 19
Calcaneum 19
Navicular 7
Cuboid 6
Cuneiform 6
Metatarsals 5
Phalanges 0

Total number of cases of tenosynovitis is 18 out of 50 .Ten-
osynovitis associated with bone marrow edema was found 
in 09 out of 50 cases .Maximum number of cases of ten-
osynovitis was found in flexor digitorum longus (9 out of 
18) followed by posterior tibial tendon (8 out of 18) mak-
ing medial group of tendons most prone to tenosynovitis 
.No tenosynovitis was found in Achilles tendon.Collectively 
posterior tibial tendon is most prone to tear as well as ten-
osynovitis .These findings are in agreement with findings 
of Rosenberg et al ,according to which posterior tibial ten-
don is relatively hypovascular along the portion that curves 
around medial malleolus making it most prone to tear .3

Two cases each of  accessory navicular syndrome, plantar 
fascitis ,tuberculosis & osteomyelitis was also found ;all are 
associated with marrow edema .In two cases no abnormal-
ity was detected .Ankle TB presenting as localised swelling  
along with fluid collection and pain in ankle and foot .The 
recorded clinical results showed good correlation to the in-
jury patterns diagnosed using MRI . 

Above findings shows that marrow edema is invariably as-
sociated with most other pathologies (28 out of 50). Mar-
row edema after trauma is a indicator of bone contusion 
which itself leads to chronic ankle pain .So it becomes ob-
vious that bone contusion after trauma leading to marrow 
edema is the leading cause of chronic foot & ankle pain 
which is often associated with tenosynovitis .Tenosynovitis 
alone come second as an etiology behind chronic foot and 
ankle pain .While other etiologies constitue a minor num-
ber . This is in concordance with the study done by adri-
ana martins et al ,they mentioned that focal bone marrow 
edema isolated to a single bone is a common finding in 
the ankle. It is often posttraumatic, related to avulsion frac-
ture or contusion .9

Special attention is required in two cases of accessory na-
vicular syndrome one of which was present as bony promi-
nence ,tenderness and pain medially .On CT only subtle 
findings are present which can be easily missed if there is 
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no high degree of suspicion when we encounter accessory 
navicular bone .On MRI fluid at site of attachment of pos-
terior tibial tendon as well as marrow edema in navicular 
and accessory navicular is seen which conforms the diag-
nosis .According to Bernaerts et al  accessory navicular 
bone  type 2 or 3 and  medial  foot  pain  or  flatfoot 
should  be  examined  by  MRI  for insertion abnormalities 
of the PTT or painful  accessory navicular .8

Two patient present with pain and swelling having past 
history of trauma .One of the patient has extensive de-
struction of ankle and foot bones .In MRI marrow edema 
,bone destruction & thick collection was seen which does 
not lead us to exact diagnosis .After USG guided aspira-
tion these came out to be Tubercular in origin .According 
to S.M Ajoy et al a differential diagnosis of TB to be kept 
in mind while evaluating a patient with chronic ankle pain, 
in a country like India where TB is not uncommon.10

Two cases of plantar fascitis were seen which were well 
depicted by MRI .

Two cases of osteomyelitis were seen for which MRI is 
very diagnostic.According to Kapoor et al Magnetic res-
onance imaging performance was markedly superior to 
that of technetium Tc 99m bone scanning, plain radiog-
raphy, and white blood cell studies in the diagnosis of 
osteomyelitis of the foot and ankle .11

Right Ankle vs Left Ankle
24 persons  had involvement of right ankle while 26 had  
involvement of left ankle .This signify that there is no 
predilection .Trivial trauma or twisting force can involve 
either right or left ankle .

Male vs Female
25 patients were female and 25 were male out of 50 
.Above data suggests that that there is no predilection 
.Trivial trauma or twisting force can occur with equal fre-
quency in male & female .

Age Distribution 
Maximum number of patient are between 11-30 years of 
age. This age group includes children ,teenagers and ac-
tive adults which are highly active in sports ,dancing and 
day to day routine activities which makes them more 
prone to injuries which is a major cause for chronic ankle 
pain. Children below 10 years and adults above 60 years 
are least likely to have chronic ankle pain .

Distribution of lesion 
Medial group of tendons which includes posterior tibial, 
flexor digitorum longus & flexor hallucis longus are most 
prone for tenosynovitis and partial tear .Mixed lesions 
are very common which includes  tenosynovitis involving 
two or more group of tendons .Ligament strain is nearly 
always associated with tenosynovitis and marrow edema 
.In case of partial tendon tear and ligament strain no 
particular group of tendon appears to be more prone. 
Figure 1  indicates contribution of different etiology be-
hind ankle pain.

DISCUSSION
Ankle sprains are common injuries, particularly in young 
individuals participating in sports. However, rather surpris-
ingly, little is known with regard to the best diagnostic 
techniques, management, and outcomes. There are even 
less data on the patterns of injury seen on MRI when per-
formed in case of chronic ankle pain . In the management 
of ankle pain, most would advise conservative manage-
ment, the duration of which is variable, while advanced im-
aging is usually only offered to those with persistent sym-
toms .

Above results indicate that one of the most common cause 
behind chronic foot and ankle pain is trauma leading to 
secondary changes such as marrow edema and tenosynovi-
tis. While marrow edema can exclusively be diagnosed by 
MRI which highlights the importance of MRI. Most signifi-
cant role of MRI is to rule out or confirm other abnormali-
ties such as asseccory ossicle syndrome . Above data also 
shows that in trivial trauma and in twisting injuries to an-
kle ligament and tendon partial tear is less common while 
complete tear is very rare (No case of complete tear in our 
study) .

Figure 2 :A female age 15 years came
 
Figure 2 :A female age 15 years came with pain on 
medial aspect of foot from last 3months .No history of 
trauma present .On inspection there was tenderness me-
dially which can be pin pointed .On MRI marrow edema 
is seen in navicular and accessory navicular along with 
fluid in the tendon sheath of distal posterior tibial ten-
don (red arrow) at its point of insertion in Type 2 acces-
sory navicular (yellow arrow) .This suggests accessory na-
vicular syndrome .
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Figure 3 : T2 -weighted axial image a & b)showing fluid 
within the tendon sheath of posterior tibial tendon, 
flexor digitorum longus and flexor hallucis longus s/o 
tenosynovitis.  Soft tissue density seen posterior to FHL 
( indicating fibrosis ) s/o chronic tenosynovitis. Splitting 
of flexor hallucis longus is seen at the crossover site 
(master knot of henry) s/o partial tear of flexor hallucis 
longus .Proton density weighted images c & d) showing 
altered signal intensity within flexor hallucis longus ten-
don and marrow edema in distal tibia and all tarsal 
bones .Joint effusion is also seen .

Figure 4 :A female aged 42 years with swelling and 
pain in right ankle and foot from the the last one year 
which started after she fell while walking; came in our 
department for  X-ray which shows extensive destruc-
tion of tarsals and metatarsals . MRI  shows extensive 
destruction of cuboid ,navicular and metatarsals(red ar-
row ) with marrow edema in talus (Yellow arrow) and 
calcaneum along with few pockets of fluid collection  in 

ankle and foot . Subsequent FNAC confirmed it as Tu-
berculosis .

CONCLUSION
Chronic foot and ankle pain is related to trivial trauma. So 
the most conspicuous finding in majority of cases is bone 
marrow edema and fluid along the tendon sheath (teno-
synovitis) .

However which tendons or ligaments are involved & 
whether tear is present or not or is there any other etiol-
ogy ,these questions remain unanswered by conventional 
clinical ,X-ray and even USG studies .

Some etiologies such as marrow edema and that are re-
lated to accessory ossicles can only be diagnosed by MRI 
.So this makes MRI indispensable in such cases .

The significant role of MRI is finding the exact etiology be-
hind pain and thereby helping clinicians to individualised 
the treatment and focus on that cause only .

MRI removes doubt among clinicians regarding etiology 
and save a lot of time and effort and give patient a one 
time satisfactory explanation for chronic pain .

Ultimately MRI leads to rapid initiation of appropriate 
treatment  which leads to rapid healing .

So the  crux is MR imaging is the modality of choice for 
optimal detection of most soft-tissue disorders of the ten-
dons, ligaments, and other soft-tissue structures of the an-
kle . 
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