
Predictors of Surgical Management in Weber B Ankle Fractures with a Radiographically 
Symmetric Medial Clear Space: A Multicenter Evaluation of Clinical and Imaging-Based 
Decision-Making 
Rohith K Ryali1, Justin Luk, Amal Chidda, Ali Abouhilal1, Colin K O'Neill1, Amgad Haleem Amin2, John Y Kwon, Soheil 
Ashkani Esfahani1, Daniel Guss 
1Foot and Ankle Research and Innovation Laboratory, 2Foot and Ankle Division, Department of Orthopaedic Surgery 
INTRODUCTION: Isolated Weber B lateral malleolus fractures represent the most common variant of ankle fractures. 
While surgical treatment is generally preferred when tibiotalar translation is detected, treatment algorithms can vary when 
initial radiographs do not demonstrate appreciable medial clear space (MCS) widening. Surgeons may rely on 
weightbearing (WB) views, external rotation (ER) stress views, or the degree of fibular displacement to guide decision 
making, but even something as fundamental as choosing between WB and ER views remains inconsistent. Furthermore, 
although cartilage along the medial fibula suggests a protective buttressing effect against rotational instability, little 
literature exists to guide patients and surgeons on the threshold of fibular displacement beyond which this stabilizing 
effect is lost. This study aims to evaluate the influence of surgeon- and patient-specific factors on the decision to pursue 
surgical management in Weber B fractures with symmetric MCS, with the goal of understanding the factors most likely to 
precipitate surgical intervention.   
METHODS: A retrospective chart review of adults undergoing treatment for Weber B ankle fractures with a symmetric 
MCS on initial radiographs at two academic and one community hospital was conducted. MCS symmetry was defined as 
less than a 40% difference between the superior (SCS) and medial clear space as per prior studies. A total of 100 cases 
were sequentially identified, of which 50 had undergone closed management and 50 had undergone surgical fixation. 
Patient demographics, comorbidities, radiographic ankle measurements, and the type of radiographs attained—WB, non-
weightbearing (NWB), gravity stress—were recorded. We also identified individual surgeon fellowship subspecialty and 
years of practice. Patient-specific Area Deprivation Index (ADI) and Social Vulnerability Index (SVI) from the 
Neighborhood Atlas and Agency for Toxic Substances and Disease Registry were also identified. Radiographic 
measurements of MCS, SCS, and lateral clear space (LCS) were recorded from anterior-posterior (AP) views on NWB, 
WB, and gravity stress radiographs. Three-dimensional fibular displacement was calculated using both AP and lateral 
NWB films via the space diagonal formula. Tibiofibular overlap (TFO) was measured exclusively on AP NWB films, while 
the talar declination angle was assessed on lateral WB films. Univariate analysis used Chi-square or Fisher’s exact test 
for categorical variables and Mann-Whitney U, Student’s t-test, or Welch’s t-test for continuous variables as appropriate. 
Variables significant on univariate analysis were each entered into separate multivariable logistic regressions, adjusting 
for age, sex, and BMI. Missing data was addressed with multiple imputation, and statistical significance was set at 
P<0.05.  
RESULTS: Patients treated with ORIF were younger (45.7 vs 53.6 years; P=0.046) and more likely to be non-White (31% 
vs 10%; P=0.02) compared to those treated nonoperatively. No differences were observed in BMI, primary language, 
comorbidities, ADI, or SVI (P>0.05 for all). On univariate analysis, the ORIF group demonstrated a greater fibular 
displacement space diagonal on NWB films (5.07 vs 3.38 mm; P<0.01) and were more likely to have gravity stress 
radiographs ordered (92% vs 66%; P<0.01). In multivariable logistic regression, independent predictors of surgical 
treatment included greater fibular displacement (aOR, 0.72; 95% CI, 0.57–0.91; P=0.01), presence of gravity stress 
radiographs (aOR, 0.14; 95% CI, 0.04–0.49; P<0.01), and non-White race (aOR, 4.11; 95% CI, 1.20–14.02; P=0.02). 
Other radiographic features and social determinants of health were not associated with treatment choice (P>0.05).  
DISCUSSION AND CONCLUSION: Our findings demonstrate that both radiographic and patient-driven factors impact the 
decision to surgically manage a Weber B ankle fracture, even if the initial MCS is symmetrical.  Specifically, increased 
fibular displacement drives the decision for surgery, suggesting that surgeons incorporate more factors beyond the 
competence of the deltoid ligament complex into treatment algorithms.  Furthermore, the very presence of gravity stress 
radiographs increases the likelihood of surgical management.  Patient race may also play a role, though the implications 
of this as a surrogate for other socioeconomic and patient-specific factors are less clear.  Additional studies are necessary 
to better understand the implications of increasing fibular displacement, stress radiographs independent of WB views, and 
patient race on treatment algorithms for symmetric Weber B ankle fractures when the initial tibiotalar relationship is 
maintained.



 

 
 


