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Abstract 
Plain radiographs are used for initial evaluation of many conditions of the ankle. Many 

different radiographic views are described in positioning textbooks but evidence on which 

views to use, and in which case, is scarce. The aim of this study was to map imaging 

procedures related to four indications for ankle projection radiography. A questionnaire was 

sent to all medical imaging departments in Iceland with questions about acquisition 

technique for ankle radiography views and which views were used for selected indications. 

Answers were received from 14 of the 28 departments.  All departments gave very similar 

descriptions of the four most common views. In the case of trauma, all but one department 

used four views but for control of trauma or operation, four different combinations of views 

were found using from two to four images. For detrition and osteomyelitis, four views were 

more common in the larger departments but there was not a statistically significant 

difference. Eight different combinations of the number of views for the four indications 

were found. The study indicates that there is a room for optimization in image acquisition 

protocols. More studies are needed to support decisions about how many views are 

necessary for the most common ankle radiography indications. 
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Introduction 
Plain radiographs are used for initial evaluation of many conditions of the ankle [1].  Eight 

standard views of the ankle and subtalar joints have been described, for optimal 

visualization of different parts of anatomy: antero-posterior [AP] view, mortise view, 

subtalar view and four different Broden views) [2]. In addition, there are oblique views 

(internal and external), stress studies (inversion and eversion), oblique lateral and weight 

bearing images [3-7]. 

Fractures, control after operation, degenerative disease, and osteomyelitis are possible 

indications for ankle radiography [1, 8, 9]. The literature provides more studies on ankle 

radiography for fracture diagnosis than other indications. When a fracture is suspected, 

studies have shown that more fractures are found with three views than two [10] and 

recent studies suggest that three views are common practice [11]. It has also been 

acknowledged that standard views may not clearly show some fractures [12]. An Icelandic 

book on radiographic positioning, which has been an important source for radiographers the 

last three decades, describes four ankle views: AP, mortise, lateral and oblique lateral, but 

directions about when to use each view are not provided [13].  

The aim of this study was to map imaging procedures related to four indications for ankle 

radiography. 

Matherials and methods 
A questionnaire was designed and sent to all license holders for medical imaging x-ray 

equipment in Iceland, using a contact list provided by the Icelandic Radiation Safety 

Authority (IRSA).  Questions in the questionnaire were about 1) the ankle views used in the 

department, 2) the views acquired if the indication was a) trauma/fracture, b) control after 

fracture or operation, c) detrition (degenerative disease) and d) osteomyelitis and 3) 

positioning and centering for each view.  In the questionnaire, participants were asked to 

describe the views used in order to avoid misunderstanding based on different use of 

Icelandic names for the views. In addition, there were two questions where the contact 

person was asked to evaluate how well the answers reflected the practice in the 

department (since there was only one answer from each department) and open space for 

comments. 

A survey tool available within the University of Iceland, Ugla K2, was used. A link to the 

questionnaire was e-mailed to the contact persons in February 2021 and a friendly reminder 

to answer was sent a week later.  The questionnaire was open for a total of two weeks. 

Departments were grouped by size, based on information about examination frequency 

available from the IRSA into categories A = departments where there were 1000 or more 

examinations per year and B = departments where examinations were fewer than 1000. 
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Chi Squared test was used to evaluate if there was a significant difference in the number of 

views used between departments in size categories A and B. Microsoft Excel was used for 

descriptive and inferential statistical analysis. 

Results  
A link to the questionnaire was sent to contacts in all 28 medical imaging departments in 

Iceland and answers were received from 14 of them (50%), eight in category A and six in 

category B.  All departments gave very similar descriptions of the four most common views, 

which are shown in Table 1, along with short names that are used in the remainder of the 

article. 

Table 1 

The four most common views used in ankle radiography in Iceland, with description and a 

short name for each. 

 

An example was given of additional views by four departments, including stress study, 

subtalar views and Broden views. 

In the case of trauma, all but one department used four views (Trauma 1 in Table 2) and one 

used three views (Trauma 2). For control of trauma, from two to four views were used, as 

shown in Table 2 (Control 1 – 4). The most common procedure was to use four views (43% 

of departments).  When two views were used there were two different combinations, i.e. 

AP and lateral or mortise and lateral.  For trauma and control there was no recognizable 

difference between departments in size category A and B. 

When the indication was degenerative disease three procedures were used with two to four 

views (Detrition 1 – 3 in Table 2).  It was most common to use three views (64% of 

departments) and only two (14%) used two views. Two departments answered that there 

was not a procedure for the indication of osteomyelitis.  In the 12 remaining departments, 

three procedures were used (Osteomyelitis 1 – 3 in Table 2) and it was most common to use 

three views (66%). Four views were more common in the larger departments for detrition 

and osteomyelitis, but the observed values were not significantly different from the 

expected ones (detrition p=0.054, osteomyelitis p=0.092). 

Short name Description 

AP  Supine position, extended leg, dorsiflexed foot, perpendicular central 
ray midway between the malleoli 

Mortise Supine position, extended leg, dorsiflexed foot, entire leg rotated 
internally 15 – 25°, perpendicular central ray midway between the 
malleoli 

Lateral Lateral recumbent position, extended leg, dorsiflexed foot, central ray 
perpendicular to the medial malleolus 

Oblique lateral Lateral recumbent position, extended leg, dorsiflexed foot, calcaneus 
elevated 30 – 45° from the lateral position 
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Table 2 

The views used for the different acquisition procedures found in this study, for four ankle 

radiography indications: Trauma, Control, Detrition and Osteomyelitis. AP = anterior 

posterior. 

 AP view Mortise 

view 

Lateral 

view 

Oblique 

lateral 

view 

Views in 

total 

% of 

departments 

Trauma1 x x x x 4 93% 

Trauma2 x x x  3 7% 

Control 1 x x x x 4 43% 

Control 2 x  x  2 29% 

Control 3 x x x  3 14% 

Control 4  x x  2 14% 

Detrition 1 x x x  3 64% 

Detrition 2 x x x x 4 21% 

Detrition 3 x  x  2 14% 

Osteomyelitis 1 x x x  3 67% 

Osteomyelitis 2 x  x  2 17% 

Osteomyelitis 3 x x x x 4 17% 

 

Three departments (21%) used all four views independent of indication, although one of 

them did not have a procedure for one of the indications (osteomyelitis).  Three other 

departments used an identical combination of views for all the indications, i.e. four views 

for trauma and control and three views for detrition and osteomyelitis.  Other combinations 

of views were found only in one or two departments. There were in total eight different 

combinations of the number of views used for the four indications in the 14 departments. 

When asked to evaluate how well the answers reflected the practice in the department, 

three answered 100%, seven 90%, three 80% and one 30%.  

Discussion 
The results of this study show a small variation in the image acquisition technique for each 

view, but the technique was generally consistent with positioning textbooks [3-5, 7, 14].  

There were some variations, for example in the angle of inward rotation for the mortise 

view, which was often given as a range, e.g. 15 – 20°, like in many textbooks [5, 6, 14]. This 

is in contrast with a recent study which found that the most commonly employed 



Which views are used in projection radiography of the ankle? 

18 

techniques in foot radiography no longer match the majority of positions described in 

textbooks [15]. 

The variation in combinations of views was more than expected, although previous surveys 

have indicated such differences in ankle radiography [16]. More recent studies have also 

revealed a difference in the numbers of views for the same body part and indication [17].  

The majority of departments in this study used indication-based protocols and no 

department routinely used three views for all indications, as seems to be common according 

to the literature [3, 11]. 

The ACR practice parameter suggests that the minimum number of views for the ankle is 

three: AP, mortise and lateral [18].  Fewer, or only two views were used for control images 

in one third of the departments, and more, or four views, were used for trauma in 93% of 

the departments.  The fourth view, oblique lateral, is not commonly described, but was 

found in Icelandic and Swedish positioning textbooks [7, 13].   

One example of written protocol was acquired during the study, from the University 

hospital [19]. According to the written protocol, four views were acquired when the 

indication was trauma (AP, mortise, lateral and oblique lateral), two for control (AP and 

lateral) and three for detrition (AP, mortise and lateral). The protocol did not contain any 

references or reasoning explaining the choice of views for the three indications. It could 

have been expected that more of the other departments followed the University hospital 

protocol but, on the other hand, it was not readily available for radiographers outside the 

hospital.  

The reasons why different combination of views was preferred for the same indication were 

not investigated in this study. Although positioning textbooks may advise on routine views 

[3] or comment on the advantages of specific views [20], evidence on optimal views for 

different indications is scarce.  

The main limitation of this study was the small sample size, but still a large variation in 

which views were used was seen.  The answers received were from heterogenous 

departments, from the smallest to the largest in Iceland and both from the public and the 

private sector. There was, on the other hand, a small variation in acquisition technique but 

more variation would probably be seen in a study in a larger country or in a multinational 

study. 

The large variation in the number of views for the four indications (eight different 

combinations) implies that there is room for improvement.  The lack of standardization in 

image acquisition techniques has been commented on in other studies [21]. More studies 

are needed to support decisions about which, and how many, views are necessary for the 

most common ankle radiography indications. It has also been discussed that projection 

radiography has not been given the credit it deserves in education and research [22]. 
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Conclusion 
This study indicates that there is room for optimization in image acquisition protocols in 

projection radiography. More studies are needed to support decisions about which views 

are necessary for the most common ankle radiography indications. 

References 
1. Doody, O. and M.A. Hopper. Imaging of the foot and ankle. Orthopaedics and 

Trauma, 2014. 28(5): p. 339-349. https://doi.org/10.1016/j.mporth.2014.02.003  

2. Krähenbühl, N., et al. Imaging of the subtalar joint: A novel approach to an old 

problem. J Orthop Res, 2019. 37(4): p. 921-926. https://doi.org/10.1002/jor.24220  

3. Bontrager, K.L. and J. Lampignano. Bontrangers textbook of radiographic positioning 

and related Anatomy. 10 ed. 2021: Elsevier. 

4. Whitley, A.S., et al. Clark's Positioning in Radiography. 13. ed. 2015: CRC. 

5. Ballinger, P.W. and E.D. Frank. Merrill's atlas of radiographic positions and radiologic 

procedures. 8 ed. 1999, St. Louis: Mosby. 

6. Campeau, F. and J. Fleitz, Limited radiography. 4 ed. 2016, Boston: Cengage learning. 

7. Movin, A. and U. Karlsson. Skelettröntgenundersökningar, handbok för 

röntgenpersonal. 1987, Stockholm: Scandinavian university books, Esselte studium. 

8. Jesse, M.K., K.J. Hunt, and C. Strickland. Postoperative Imaging of the Ankle. 

American Journal of Roentgenology, 2018. 211(3): p. 496-505. 

https://www.ajronline.org/doi/10.2214/AJR.18.19600  

9. Mandell, J.C., et al. Osteomyelitis of the lower extremity: pathophysiology, imaging, 

and classification, with an emphasis on diabetic foot infection. Emerg Radiol, 2018. 

25(2): p. 175-188. https://doi.org/10.1007/s10140-017-1564-9  

10. Brandser, E.A., et al. Contribution of individual projections alone and in combination 

for radiographic detection of ankle fractures. AJR Am J Roentgenol, 2000. 174(6): p. 

1691-7. https://www.ajronline.org/doi/10.2214/ajr.174.6.1741691  

11. Szymański, T. and U. Zdanowicz. Comparison of routine computed tomography and 

plain X-ray imaging for malleolar fractures-How much do we miss? Foot Ankle Surg, 

2021. https://doi.org/10.1016/j.fas.2021.03.025  

12. Sharma, B., I.S. Reddy, and C. Meanock. The adult Tillaux fracture: one not to miss. 

BMJ Case Rep, 2013. 2013. http://dx.doi.org/10.1136/bcr-2013-200105  

13. Hvasshovd, Þ.K. Myndgátin handbók í röntgenmyndgerð. 2009, Reykjavík. 

14. Lampignano, J. and L.E. Kendrick. Bontrager's Textbook of Radiographic Positioning 

and Related Anatomy. 9. ed. 2016: Elsevier. 

15. Flintham, K., B. Snaith, and L. Field. Review and optimisation of foot radiography 

technique. Radiography, 2021. 27(2): p. 284-288. 

https://doi.org/10.1016/j.radi.2020.08.008  

16. Bontranger, K.L. Textbook of radiographic positioning and related Anatomy, 5th ed. 

2001: Mosby. 

https://doi.org/10.1016/j.mporth.2014.02.003
https://doi.org/10.1002/jor.24220
https://www.ajronline.org/doi/10.2214/AJR.18.19600
https://doi.org/10.1007/s10140-017-1564-9
https://www.ajronline.org/doi/10.2214/ajr.174.6.1741691
https://doi.org/10.1016/j.fas.2021.03.025
http://dx.doi.org/10.1136/bcr-2013-200105
https://doi.org/10.1016/j.radi.2020.08.008


Which views are used in projection radiography of the ankle? 

20 

17.  Almén, A. et. al. Establishing paediatric diagnostic reference levels using reference 

curves – A feasibility study including conventional and CT examinations. Physica Medica, 

2021. 87: p. 65-72. https://doi.org/10.1016/j.ejmp.2021.05.035 . 

18.  ACR. ACR–SPR–SSR Practice parameter for the perfomance of radiography of the 

extremeties. 2018; Available from: https://www.acr.org/-/media/ACR/Files/Practice-

Parameters/Rad-Extremity.pdf  

19.  Landspítali Háskólasjúkrahús. 3.02.01 Ökkli. Rmynd-165 [icelandic], 3rd ed. 

07.09.2020. 

20.  Moeller T.B. and E. Reif. Pocket atlas of radiographic positioning. 2nd ed. 2009. 

Thieme. 

21.  Snaith, B., et al. Variation in pelvic radiography practice: Why can we not 

standardise image acquisition techniques? Radiography, 2019. 25(4): p. 374-377. 

https://doi.org/10.1016/j.radi.2019.05.005  

22. Mussmann, B.R., M. Hardy, and J. Jensen. There's nothing plain about projection 

radiography! A discussion paper. Radiography, 2021. 27(4): p. 1227-1230. 

https://doi.org/10.1016/j.radi.2021.07.002  

 

 

 

https://www.acr.org/-/media/ACR/Files/Practice-Parameters/Rad-Extremity.pdf
https://www.acr.org/-/media/ACR/Files/Practice-Parameters/Rad-Extremity.pdf
https://doi.org/10.1016/j.radi.2019.05.005
https://doi.org/10.1016/j.radi.2021.07.002

	Projection radiography of the ankle; the views used for different indications vary between medical imaging departments
	Abstract
	Introduction
	Matherials and methods
	Results
	Discussion
	Conclusion
	References


