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Lateral hindfoot and ankle pain associated 

with stage II-IV adult acquired flatfoot is often 

attributed to sub fibular impingement. 

Preoperative MRI performed at our institution 

has identified a relatively high incidence of 

lateral collateral ligament disease/injury 

associated with these patients. The purpose of 

our study is to determine the incidence of 

lateral collateral ligament disease/injury 

associated with adult acquired flatfoot and to 

determine its significance.  

The subjects were identified using a 

searchable computerized hospital database 

between the years 2015 to 2016. Patients with 

stage 2 or 3 adult acquired flatfoot deformity 

were confirmed via chart review and 

radiographic analysis. Of the initial search, 74 

patients were identified. Of the 74 patients 

with ICD-10 codes indicating a patient with 

flat foot deformity including posterior tibial 

tendon dysfunction, adult acquired flat foot 

and adult acquired deformity of foot, 58 feet in 

57 patients met inclusion criteria within the 

study. 

In order to be included within the study 

patients must have been diagnosed with 

Johnson and Strom stage 2 or 3 flatfoot 

deformity with documented lateral ankle pain, 

and pre-operative MRI available with 

radiologist report available. Patient exclusion 

criteria included patients under the age of 18 

years, patients with flatfoot deformity 

secondary to previous trauma or Charcot 

deformity, patients with previous surgery, or 

patients with incomplete medical records.   

Once the patients were identified, data was 

compiled including age of patient, patient 

gender, Johnson and Strom classification 

stage, lateral ankle ligament injury identified 

on MRI, and surgical procedures performed.  

Statistical analyses were performed using IBM 

SPSS Statistics software, version 24.0 (IBM 

SPSS Inc., Armonk, NY) by our hospital 

statistician. The distribution of the data was 

assessed using the Shapiro-Wilk test. 

Subgroup analysis was performed using the 

flatfoot stage 2 and stage 3 patients. 

Differences between the staging groups in 

non-normally distributed continuous variables 

were analyzed by the Mann-Whitney U test. 

The chi-square test was used to determine the 

association of categorical variables. A result 

was considered to be statistically significant 

with a value of P<.05. Our hypothesis was that 

there would be a significant number of 

patients with MRI findings of lateral ankle 

instability in patients with Stage 2-3 flatfoot 

deformity.  

The study population was composed of 57 

patients including 58 feet. Of the 58 feet 

evaluated, there were 29 patients in each 

group between individuals with stage 2 and 

stage 3 disease respectively. Mean age at the 

time of enrollment was 52.9 ± 11.6 years 

(median, 53.5; range, 25 – 74 years). Within 

the adult acquired flat foot stage 2 group the 

average age was 51.0 ± 13.7 years. Average 

age of the stage 3 population was 54.7 ± 9.0 

years (Table 1).  

Overall, of the total 58 feet included, 56.9% 

(33’58) had documented lateral ankle 

ligament injury on pre-operative MRI (Figure 

1). 43.1% (25’58) feet were shown to not 

have any lateral ligamentous injury associated 

with their deformity. This finding through 

statistical analysis showed a significant 

difference (P = 0.034) between those patients 

with lateral ankle ligament injury confirmed 

via MRI versus those patients who did not 

show any lateral ankle ligament injury.  

Of the 25 feet that did not have ligamentous 

injury, seven patients had documented reason 

explaining their lateral ankle pain. Five out of 

the seven patients had documented 

inflammation within the sinus tarsi consistent 

with subfibular impingement (Figure 2). 

When examining the other two patients, one 

had documented ankle effusion and the other 

was diagnosed with an osteochondral lesion 

of the lateral talar dome.  

When comparing stage 2 and stage 3 patient 

cohorts, 66% of the feet evaluated with stage 

2 deformities were shown to have lateral 

ankle ligament injury associated with their 

flat foot deformity. Two of the patients within 

this population were shown to have 

documented inflammation within the sinus 

tarsi. Stage 3 patients were shown to have a 

lower rate of lateral ankle ligament injury in 

that 48% of the feet evaluated had lateral 

ankle ligament injury with five patients 

having documented alternative findings 

including one patient with a lateral OCD 

lesion, one patient with a lateral ankle joint 

effusion, and three patients with sinus tarsi 

syndrome.  

There were no significant differences between 

the stage 2 and stage 3 flatfoot groups with 

respect to patient age (50.1 ± 14.3 vs. 54.7 ± 

9.0, P = .17) or sex (20 women (69%), 9 men 

(31%) vs. 18 women (62.1%), 9 (31%) men), 

P = .58). The presence of lateral ankle 

ligament injury on pre-operative MRI was 

65.5% (19’29) in the stage 2 flatfoot group 

and 48.3% (14’29) in the stage 3 flatfoot 

group. Lateral ankle ligament injury was not 

significantly associated amongst the different 

flatfoot groups (P = .19). However, there was 

a higher prevalence found within the stage 2 

flatfoot group than stage 3 (Table 3). 

Lateral hindfoot pain, in association with 

posterior tibial tendon disease has yet to be 

fully understood. It is explained by many 

authors within the literature, that the local 

area of pain is secondary to subfibular 

impingement. However, there is very little 

evidence indicating the occurrence of 

subfibular impingement and the frequency 

in which it causes inflammation. 

 Malicky et al. evaluated, through computed 

tomographic scans, the occurrence of sinus 

tarsi and calcaneal fibular impingement 

within a flat foot population. Their study 

revealed that 92% of their nineteen patient 

population showed signs of sinus tarsi 

impingement via the fibula. They also 

showed that 66% of the patients showed 

signs of calcaneofibular impingement. 

Thus, they concluded that lateral hindfoot 

impingement may occur in a stepwise 

fashion.(6) However, Malicky’s study  was 

not able to identify the inflammatory cause 

of pain within the local area (6).  

Our study showed that 56% of our study 

population may be having lateral ankle pain 

secondary to ligamentous injury as opposed 

to impingement alone. Our study also 

demonstrated that this occurrence was more 

prevalent in the stage 2 population as 

opposed to the stage 3 population, though 

this result was not significant. It is our 

opinion that this is secondary to the 

increased motion within the stage 2 

population as opposed to the stage 3 

population in which there is fixed 

deformity. Also, our study showed only 

8.6% of our population having documented 

inflammation within the sinus tarsi region 

consistent with subfibular impingement.   

Though the results of this study are unique, 

there were several limitations to this study. 

First, the study was limited in the amount of 

patients included. A larger population might 

be more meaningful in determining 

significant results. Another limitation is the 

lack of follow up on the patient population. 

The senior authors within the study mainly 

see tertiary referrals from outside 

practitioners, thus, our study represents a 

more advanced disease group compared to 

the standard population. Finally, our study 

is limited in that though the MRI results 

show inflammation and disease to the 

lateral ankle ligaments, there is minimal 

clinical evaluation of the ankle ligaments 

documented. Future studies including both 

MRI and clinical evaluation of the lateral 

ankle ligaments would further the 

arguments that lateral ankle pain are more 

associated to ligament injury as opposed to 

impingement. . 

Analysis/Discussion 

Although previous research has attributed 

lateral ankle pain in adult acquired flatfoot to 

sub-fibular impingement, this study 

demonstrates a relatively high incidence of 

lateral ankle pain that may be secondary to 

lateral ankle ligament disease/injury. This was 

identified more frequently in stage 2 deformity. 

These findings might have long-term 

implications regarding ankle arthritis following 

surgical management of adult acquired flatfoot. 

Further studies to investigate the significance 

of our findings might include lateral ankle 

ligament stress testing in those patients with 

positive MRI findings (Figure 3). Additionally, 

radiographic evaluation for ankle arthritis 

following adult acquired flatfoot surgery, 

comparing patients with and without lateral 

ankle stabilization would be worthwhile 

1.Johnson KA, Strom DE. Tibialis posterior tendon 

dysfunction. Clin Orthop Relat Res. 1989 Feb;(239):196-

206. 

2.Bluman EM, Myerson MS. Stage IV posterior tibial 

tendon rupture. Foot Ankle Clin. 2007 Jun;12(2):341-62. 

3.Ahmad J, Pedowitz D. Management of the Rigid Arthritic 

Flatfoot in Adults: Triple Arthrodesis. Foot Ankle Clin N 

AM 17:309-322, 2012. 

4.O’Malley MJ, Deland JT, Lee K-T. Selective hindfoot 

arthrodesis for the treatment of adult acquired flatfoot 

deformity: an in vitro study. Foot Ankle Int.16:411-

417,1995. 

5.Wacker JT, Hennessy MS, Saxby TS. Calcaneal 

osteotomy and transfer of the tendon of flexor digitorum 

longus for stage-II dysfunction of tibialis posterior. Three- 

to five-year results. J Bone Joint Surg 2002;84B: 54-8.  

6.Malicky ES, Crary JL, Houghton MJ, Agel J, Hansen ST 

Jr, Sangeorzan BJ. Talocalcaneal and subfibular 

impingement in symptomatic flatfoot in adults. J Bone Joint 

Surg Am. 2002 Nov;84-A(11):2005-9. 

7.Williams G, Widnall J, Evans P, Platt S. MRI features 

most often associated with surgically proven tears of the 

spring ligament complex. Skeletal Radiol. 2013 

Jul;42(7):969-73. doi: 10.1007/s00256-013-1618-3.  

8.Herráiz Hidalgo L, Carrascoso Arranz J, Recio Rodríguez 

M, Jiménez de la Peña M, Cano Alonso R, Álvarez Moreno 

E, Martínez de Vega Fernández V. Posterior tibial tendon 

dysfunction: what other structures are involved in the 

development of acquired adult flat foot? Radiologia. 2014 

May-Jun;56(3):247-56. doi: 10.1016/j.rx.2011.12.006.  

9.Orr JD, Nunley JA. Isolated spring ligament failure as a 

cause of adult-acquired flatfoot deformity. Foot Ankle Int. 

2013 Jun;34(6):818-23. doi: 10.1177/1071100713483099.  

10.Toye LR1, Helms CA, Hoffman BD, Easley M, Nunley 

JA. MRI of spring ligament tears. AJR Am J Roentgenol. 

2005 May;184(5):1475-80. 

11.Blackman AJ1, Blevins JJ, Sangeorzan BJ, Ledoux WR. 

Cadaveric flatfoot model: ligament attenuation and Achilles 

tendon overpull. J Orthop Res. 2009 Dec;27(12):1547-54. 

doi: 10.1002/jor.20930.  

12.Cho JH, Lee DH, Song HK, Bang JY, Lee KT, Park YU. 

Value of stress ultrasound for the diagnosis of chronic ankle 

instability compared to manual anterior drawer test, stress 

radiography, magnetic resonance imaging, and arthroscopy. 

Knee Surg Sports Traumatol Arthrosc. 2016 

Apr;24(4):1022-8. doi: 10.1007/s00167-015-3828-9.  

13.Kim YS, Kim YB, Kim TG, Lee SW, Park SH, Lee HJ, 

Choi YJ, Koh YG. Reliability and Validity of Magnetic 

Resonance Imaging for the Evaluation of the Anterior 

Talofibular Ligament in Patients Undergoing Ankle 

Arthroscopy. Arthroscopy. 2015 Aug;31(8):1540-7. doi: 

10.1016/j.arthro.2015.02.024. 

Results Variable Mean  

SD or No. 

(%) 

    

Stage 2 29 (50) 

Age in years (n=28) 51.0  

13.7 

Gender (n=28)   

    Male 9 (32.1) 

    Female 19 (67.9) 

 + Anterio talofibular ligament injury by 

MRI 

19 (65.5) 

- Anterio talofibular ligament injury by 

MRI 

10 (34.5) 

    

Stage 3 29 (50) 

Age in years (n=29) 54.7  9.0 

Gender (n=29)   

   Male 11 (37.9) 

   Female 18 (62.1) 

+ Anterio talofibular ligament injury by 

MRI  

14 (48.3) 

- Anterio talofibular ligament injury by 

MRI 

15 (51.7) 

    

Stage 2 and Stage 3 Combined   

Age in years (n=57) 52.9  

11.6 

Gender (n=57)   

   Male 20 (35.1) 

   Female 37 (64.9) 

+ Anterio talofibular ligament injury by 

MRI  

33 (56.9) 

- Anterio talofibular ligament injury by 

MRI 

25 (43.1) 

Table 1.   Characteristics of the study population. 
Continuous data are shown as mean  standard deviation  

and categoric data as number (%) 

 

Variable With ATFL Injury  

by MRI 

(n=33) 

Without ATLF Injury 

by MRI 

(n=25) 

P 

Overall Data 33 (56.9) 25 (43.1) 0.034

* 

Age in years  53.4  12.3 51.1  11.9 0.48 

Gender      0.44 

    Male 10 (30.3) 10 (40)   

    Female 23 (69.7) 15 (60)   

Staging     0.19 

   Stage 2 19 (57.6) 10 (40)   

   Stage 3 14 (42.4) 15 (60)   

Sinus tarsi 

syndrome 

0 2 (8) 0.10 

Table 3.   Characteristics of patients and feet with 

versus without ATLF injury by MRI 

* Indicates significant value 

Figure 1. MRI Axial T2 showing ATFL injury. 

Figure 2. MRI Axial T2 showing intact ATFL (A) and subfibular inflammation (B). 

Figure 3. Intra-operative radiographs status post flat foot reconstruction with 

lateral ankle stabilization (A. Stress Radiograph of Ankle, B. AP Ankle view, 

c. Lateral Ankle view). 


