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Abstract  Original Research Article 
 

Background: Weber B fractures occur at the syndesmosis and are very common. They pose a problem of fixation due 

to the short available length of the distal fragment, in addition if the quality of the bone is poor as in the case of 

osteoporosis. Objectives: to assess the outcomes of the surgical management of Weber B fractures in osteoporosis by 

conventional lateral plate. Methodology: This is a retrospective study of 56 osteoporotic patients treated for trans- 

syndesmotic bimalleolar fracture in the Department of Orthopedic and Trauma Surgery at the Ibn Sina University 

Hospital. The study was conducted over a period of two years. Results: The mean age was 61 years with a sex ratio of 

2.5. 43 patients were followed for osteoporosis. Intraoperative evaluation of radiographs and bone quality confirmed 

the poor quality of the bone in our patients. Falls were the most frequent mechanism. All patients were operated on 

within 8 hours. Consolidation was obtained after an average of 4 months. Distal screw setback was reported in 5 cases 

requiring removal of the material. All of our patients were satisfied with the results. Conclusion: Although other 

studies report the superiority of locked plates or antiglide plates in osteoporosis, our data show no complications 

related to the use of conventional lateral plates with an advantage of low cost. 
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INTRODUCTION 
Ankle fractures are one of the most frequent 

pathologies in traumatology. In fact, bimalleolar 

fractures rank 3rd after wrist fractures and proximal 

femur fractures [1]. Weber [2] had developed an 

anatomical classification subdividing each type 

according to the localization of the fibular line in 

relation to the syndesmosis. The Weber B fracture 

occurs at the level of the syndesmosis and represents up 

to 50% of these injuries [3]. They occur by supination-

external rotation mechanism as defined by the Lauge-

Hansen classification [4]. 

 

Osteoporosis is characterized by the reduction 

of bone quality and bone mass with a deterioration of 

the micro- architecture of the bone tissue [5]. 

 

In Weber B fractures occurring in 

osteoporosis, the surgeon is exposed to multiple 

challenges including the length of the distal fragment 

available for osteosynthesis, the placement of distal 

unicortical screws, and the bone quality. Several 

authors recommend the use of locked plates for this 

type of fracture, particularly in cases of osteoporosis, 

because of their biomechanical rigidity acting as a 

single beam construct. Other authors recommend the 

use of posterior antiglide plates to avoid joint effusion 

and the setback of unicortical screws and to ensure 

resistance to shearing forces. 

 

The aim of this work is to report the results of 

the management of trans-syndesmotic fractures on 

osteoporosis managed with a lateral conventional plate 

and to reconsider the choice of some authors of locked 

plates or antiglide plates which could increase the cost 

for this type of patient. This work could also serve as a 

pilot study before conducting comparative studies. 

 

MATERIAL AND METHODS 
This is a retrospective study of 56 cases of 

Weber B fracture on osteoporotic bone, regardless of 

the traumatic mechanism, sex or terrain over a period 
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from June 2018 to January 2021, collected in the 

Department of Orthopedic and Traumatological Surgery 

of the Ibn Sina University Hospital of Rabat. 

 

We excluded from our study Weber B 

fractures occurring on normal bone quality, other types 

of ankle fractures (fractures involving the posterior 

malleolus or anterior rim, bimalleolar equivalents), and 

fractures treated with antiglide plates or locked plates. 

We also excluded incomplete records and patients lost 

to follow-up. 

 

Our study was conducted in accordance with 

medical ethics standards. 

 

The study of the records was based on an 

exploitation form using the patients medical records, the 

operating reports and the consultation registers. The 

epidemiological study was based on a percentage study. 

 

The anatomopathological aspects of 

bimalleolar fractures were studied on the basis of a 

descriptive radiological analysis and using the most 

relevant classifications: Weber and Danis classification; 

Lauge Hansen classification. 

 

Functional outcomes were assessed by the 

Vidal functional score evaluation sheet. Data were 

entered on an Excel spreadsheet. 

 

Surgical Technique 

All our patients were placed in dorsal position, 

with an operating table cushion under the homolateral 

buttock. A tourniquet was placed on the upper thigh on 

the homolateral side of the fracture. After washing the 

limb with chlorhexidine, it was scrubbed then covered 

with a universal drape. 

 

The approach to the lateral malleolus was 

lateral without dissection of subcutaneous tissues; 

fibular muscles were pulled posteriorly to expose the 

fracture site. The fracture hematoma was evacuated, 

and the muscle insertions and periosteum were exposed, 

sparingly, with a rugine. After a wash out to improve 

visualization of the site, the bone quality was evaluated, 

as it was poor in all our patients. Once reduction was 

obtained, controlled by C-arm, a one third tubular plate 

was fixed to the bone by forceps; a bicortical drilling 

was made using a 2.7-mm drill upstream of the fracture, 

at the closest hole to the fracture site, followed by the 

placement of a 3.5-mm bicortical nonlocked screw. 

Another path was drilled into the distal fragment in a 

unicortical pattern avoiding intra-articular penetration; a 

second unicortical screw was added. The drilling and 

screwing of the other holes were completed afterwards, 

in such a way as to have two distal unicortical screws 

and three or four proximal bicortical screws. 

 

After the lateral malleolus, the medial 

malleolus was reached by a medial approach, respecting 

the saphenous vein. A reduction was made and secured 

with a pin; then a parallel drilling with screwing with 

4.0 mm cancellous screws was performed in accordance 

with AO rules. For fractures with a small fragment, a 

tension-band wiring was performed. 

 

Syndesmosis was evaluated by a forced 

external rotation test. 

 

A Redon drain was placed on the lateral 

malleolus side, followed by sealing of both incisions.  

 

A cast immobilization for 45 days was applied 

to all our patients. Weight-bearing was delayed and a 

rehabilitation plan was established. 

 

The average follow-up was 9 months. Monthly 

follow-up was recommended for the first 6 months, 

followed by long-term follow-up every 6 months. 

 

Clinical evaluation focused on joint mobility, 

particularly dorsiflexion and plantar flexion. 

Radiographic control evaluated bone healing and the 

state of the osteosynthesis (figure 1 and 2). 

 

 
Figure 1: Weber B bimalleolar fracture in a 53-year-old patient who underwent surgery 
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Figure 2: Pre- and post-operative radiological evaluation of a 56-year-old patient 

 

RESULTS 
The sample consisted of 56 patients. The 

average age of our patients was 61 years (between 47 

and 65 years). Men ranged in age from 57 to 65 and 

women from 47 to 63 (Table 1). 

 

Table 1: Distribution of patients by age 

Age range Number of cases Percentage 

<50 yo 3 5,36% 

50-60 yo 29 51,79% 

>60 yo 24 42,86% 

 

The distribution of patients according to sex 

showed a significant female predominance with a sex 

ratio of 2.5. 16 of our patients were men and 40 were 

women (Table 2). 

 

Table 2: Distribution of patients by sex 

Sex Number of cases Percentage 

Male 16 28,57% 

Female 40 71,43% 

Total 56 100% 

 

The right side was affected in 43 cases with a 

percentage of 76.79%, while the left side was affected 

in 13 cases with a percentage of 23.21%. No case of 

bilateral fracture was reported in our series (Table 3). 

 

Table 3: Distribution of patients according to the 

affected side 

Affected side Number of cases Percentage 

Right 43 76.79% 

Left 13 23.21% 

Bilateral 0 0% 

 

43 patients were initially followed for 

osteoporosis in the rheumatology department. 38 

patients were put on calcium+vitamin D and the other 5 

were on bisphosphonates. The osteoporosis was 

diagnosed by bone densitometry in 8 patients, and on 

standard radiographs in 35 patients. 14 patients were 

being treated for type 2 diabetes; 16 other patients were 

being treated for hypertension. It should be noted that 

13 patients were not known to have osteoporosis. 

Preoperative radiographic evaluation of bone density 

and intraoperative bone quality assessment confirmed 

that these patients had porotic bone (Table 4). 

 

Table 4: Distribution of patients according to 

medical history 

Medical history Number of cases 

Osteoporosis 43 

Diabetes 14 

Hypertension 16 

Osteoporosis not known initially 13 

 

Falls were the main etiology in 32 cases; road 

traffic accidents were confirmed in 19 cases; and 5 

cases were victims of a misstep (Table 5). Falls and 

missteps placed the affected ankle in external rotation-

supination. 

 

The clinical evaluation found a painful ankle, 

edematous, an impossibility of passive and active 

mobilization of the ankle with no cutaneous 

complications. No neurovascular injuries were reported. 

 

All patients underwent two orthogonal 

radiographic views to confirm the diagnosis and to 

analyze the bone quality. In our study, concerning the 

lateral malleolus, the oblique pattern was the most 

frequent (43% of cases); the horizontal pattern was 

observed in 27%; a fracture with a third fragment was 

observed in 19% of cases; and a comminuted fracture in 

11% of cases. The horizontal line at the level of the 

medial malleolus was widely noted (83% of cases); in 

17% of cases the fracture was oblique. No tibiotalar 

dislocation was noted. The posterior malleolus was not 

involved in all our patients. 

 

Table 5 : Distribution of patients according to 

mechanism injury 

Mechanism Number of cases 

Accident on public highway 19 

Fall 32 

Misstep 5 

 

Patients presented to the emergency room after 

a mean delay of 8 hours (between 3 and 24 hours), 

following a low-energy trauma in external rotation and 

supination. 
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The bone healing time was approximately 4 

months on average. After specific rehabilitation, no 

passive or active limitation of joint mobility was noted. 

No pseudoarthrosis was reported; in 5 cases, the distal 

unicortical screw was set back, requiring removal of the 

material. To evaluate our results, we used the modified 

radio clinical rating of VIDAL. 

 

Table 6: Modified radio clinical rating of VIDAL. 

Pain: 

Appreciation Rating 

Normal 5 

Barometric pain 4 

Pain on effort 3 

Spontaneous pain 2 

Nocturnal spontaneous pain 1 

Mobility: 

Appreciation Rating 

Normal 5 

Dorsal flexion between 10° and 20° 4 

Dorsal flexion between 0° and 10° 3 

No dorsal flexion 2 

Residual equinus  1 

Walk : 

Appreciation Rating 

Normal 5 

Functional discomfort on rough ground 4 

Discomfort on stairs 3 

Limping without cane 2 

Walking with cane 1 

Radiology: 

Appreciation Rating 

Normal 5 

Algodystrophy 4 

Necrosis of the talus  3 

Tibio-diastasis osteoarthritis 2 

Axis defect (vicious callus, flat foot) 1 

 

Results 

 Good: 17 to 20. 

 Acceptable: from 13 to 16. 

 Poor: 8 to 12. 

 Catastrophic: from 4 to 7. 

 

According to the Vidal criteria, the results 

evaluated for the patients in our series are summarized 

in the underlying table. 

 

Table 7: Table summarizing the results evaluated in our patients. 

Results Number of cases Percentage 

Good 51 91,07% 

Acceptable 5 8,93% 

Poor 0 0% 

Catastrophic 0 0% 

 

DISCUSSION 
The surgical management of Weber B 

fractures in osteoporotic bone is a challenge for every 

surgeon because of the distal location of the fibular 

fracture and the poor bone quality that can lead to 

failure of the osteosynthesis [6]. Several techniques 

have been developed to repair this type of fracture [7-

9], while others have focused on improving fixation in 

cases of osteoporosis [10]. Usually, distal fibular 

fractures have been treated by lateral neutralization 

plate offering direct exposure of the fracture [11]. 

However, the number and short "working length" of 

screws to fix the distal fragment [12] is a limitation to 

the use of conventional lateral plates, which rely on 

high plate bone friction to achieve maximum stability 

[13]. Brunner and Weber [14] suggested the use of 

antiglide plates to avoid some of the complications of 

the lateral approach (skin defect, fibular nerve injury, 

intra-articular screw penetration) while providing a 

biomechanically strong construct [15]. With the advent 
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of locked plates, these plates have dominated the 

indications for comminuted fractures or fractures in 

poor quality bone because of their greater stability and 

stiffness [16, 17]. However, despite the increasing 

popularity of these plates, no study has covered the 

distal malleolar region. 

 

Herrera-Perez et al., [18] conducted a 

comparative study between conventional and locked 

plates in the management of distal fibular fractures in 

osteoporosis and found no advantage to the use of 

locked plates. His results were similar to studies 

conducted by Dingeman et al., [19] and Tsukada et al., 

[20]. Another study was conducted on cadavers with 

this type of fracture by Kim et al., [21], asserting a 

biomechanical similarity between a standard plate and 

locked plate construct. Furthermore, in a comparison of 

conventional lateral plates and posterior antiglide 

plates, Yi Deng et al., [22] found an increased revision 

rate for the antiglide plate group due to the poor 

tolerance and discomfort generated by these plates. This 

is consistent with the results of Treadwell et al., [23] 

who reported two cases of tendinitis that forced removal 

of the implant. 

 

The limitation of the study was the reduced 

number of patients, as our study only included 

osteoporotic subjects with Weber B fractures. 

 

CONCLUSION 
Our results show that osteosynthesis with a 

conventional lateral plate allowed bone healing with no 

vicious callus and no skin damage caused by the screw 

setback, and prevented the risk of fibular tendinitis. 

This calls for not omitting these plates despite the poor 

quality of the bone, as well as lifting the problem of the 

optimal indication for the management of these 

fractures in the presence of numerous comparative 

studies with different results. 

 

AVAILABILITY OF DATA AND MATERIALS 

The datadets used and analysed during the 

study are available from the corresponding author. 

 

DECLARATION OF CONFLICTING INTEREST 

The authors declare that there is no conflict of 

interest. 

 

FUNDING 

This research received no specific grant from 

any funding agency in the public, commercial, or not-

for-profit sectors.  

 

Author Contributions 

All authors participated in the data collection. 

All authors have read and approved the final 

manuscript. 

 

 

 

ACKNOWLEDGEMENT 

The authors thank Ibn Sina University Hospital 

for supporting them. 

 

REFERENCES 
1. Biga, N., & Defies, T. (1999). Fractures 

malléolaires et luxation du coup du pied. Ency Med 

Chiru appareils locomoteurs, 140-88, A-10. 

2. Weber, B. G. (1972). Die Verletzungen des oberen 

Sprung-gelenkes. 2nd ed. Berne: Verlag Hans 

Huber. 

3. Donken, C. C. M. A., Al-Khateeb, H., Verhofstad, 

M. H. J., & van Laarhoven, C. J. H. M. (2012). 

Surgical versus conservative interventions for 

treating ankle fractures in adults. Cochrane 

Database Syst Rev, (8), CD008470, 

doi:http://dx.doi.org/10.1002/ 

14651858.CD008470.pub2. 

4. Tartaglione, J. P., Rosenbaum, A. J., Abousayed, 

M., & DiPreta, J. A. (2015). Classifications in 

brief: Lauge-Hansen classification of ankle 

fractures. Clin Orthop Relat Res, 473(10), 3323–8. 

5. Chinese Orthopaedic Association. (2009). 

Diagnosis and treatment of osteoporotic fractures. 

Orthop Surg., 1(4), 251-7. doi: 10.1111/j.1757-

7861.2009.00047.x. PMID: 22009871; PMCID: 

PMC6583415. 

6. Litchfield, J. C. (1987). The treatment of unstable 

fractures of the ankle in the elderly. Injury, 18(2), 

128-32. doi: 10.1016/0020-1383(87)90189-6. 

PMID: 3508162. 

7. Brown, O. L., Dirschl, D. R., & Obremskey, W. T. 

(2001). Incidence of hardware-related pain and its 

effect on functional outcomes after open reduction 

and internal fixation of ankle fractures. Journal of 

orthopaedic trauma, 15(4), 271-274. doi: 

10.1097/00005131-200105000-00006. PMID: 

11371792. 

8. Bankston, A. B., Anderson, L. D., & 

Nimityongskul, P. (1994). Intramedullary screw 

fixation of lateral malleolus fractures. Foot & ankle 

international, 15(11), 599-607. doi: 

10.1177/107110079401501105. PMID: 7849975. 

9. Tornetta, P. 3rd., & Creevy, W. (2001). Lag screw 

only fixation of the lateral malleolus. J Orthop 

Trauma, 15(2), 119-21. doi: 10.1097/00005131-

200102000-00008. PMID: 11232650. 

10. Tornetta, P. 3rd., & Creevy, W. (2001). Lag screw 

only fixation of the lateral malleolus. J Orthop 

Trauma, 15, 119–121. 

11. Dunn, W. R., Easley, M. E., Parks, B. G., Trnka, H. 

J., & Schon, L. C. (2004). An augmented fixation 

method for distal fibular fractures in elderly 

patients: a biomechanical evaluation. Foot & ankle 

international, 25(3), 128-131. 

12. Minihane, K. P., Lee, C., Ahn, C., Zhang, L. Q., & 

Merk, B. R. (2006). Comparison of lateral locking 

plate and antiglide plate for fixation of distal 

fibular fractures in osteoporotic bone: a 

biomechanical study. Journal of orthopaedic 



 

 
Yassine Ben Bouzid et al., SAS J Surg, Mar, 2023; 9(3): 143-148 

© 2023 SAS Journal of Surgery | Published by SAS Publishers, India                        148 

 

 

trauma, 20(8), 562-566. doi: 

10.1097/01.bot.0000245684.96775.82. PMID: 

16990728. 

13. Minihane, K. P., Lee, C., Ahn, C., Zhang, L. Q., & 

Merk, B. R. (2006). Comparison of lateral locking 

plate and antiglide plate for fixation of distal 

fibular fractures in osteoporotic bone: a 

biomechanical study. Journal of orthopaedic 

trauma, 20(8), 562-566. doi: 

10.1097/01.bot.0000245684.96775.82. PMID: 

16990728. 

14. Cordey, J., Borgeaud, M., & Perren, S. M. (2000). 

Force transfer between the plate and the bone: 

relative importance of the bending stiffness of the 

screws and the friction between plate and 

bone. Injury, 31, 21-92. doi: 10.1016/s0020-

1383(00)80028-5. PMID: 11052377. 

15. Brunner, C. F., & Weber, B. G. (1982). The 

antiglide plate. In: Special Techniques in Internal 

Fixation. New York, NY: Springer-Verlag; 115–

133. 

16. Schaffer, J. J., & Manoli, A. 2nd. (1987). The 

antiglide plate for distal fibular fixation. A 

biomechanical comparison with fixation with a 

lateral plate. J Bone Joint Surg Am., 69(4), 596-

604. PMID: 3571317. 

17. Egol, K. A., Kubiak, E. N., Fulkerson, E., 

Kummer, F. J., & Koval, K. J. (2004). 

Biomechanics of locked plates and screws. Journal 

of orthopaedic trauma, 18(8), 488-493. doi: 

10.1097/00005131-200409000-00003. PMID: 

15475843. 

18. Herrera-Pérez, M., Gutiérrez-Morales, M. J., 

Guerra-Ferraz, A., Pais-Brito, J. L., Boluda-

Mengod, J., & Garcés, G. L. (2017). Locking 

versus non-locking one-third tubular plates for 

treating osteoporotic distal fibula fractures: a 

comparative study. Injury, 48, S60-S65. doi: 

10.1016/S0020-1383(17)30796-9. PMID: 

29162244. 

19. Dingemans, S. A., Lodeizen, O. A., Goslings, J. C., 

& Schepers, T. (2016). Reinforced fixation of distal 

fibula fractures in elderly patients; a meta-analysis 

of biomechanical studies. Clinical 

Biomechanics, 36, 14-20.  

20. Tsukada, S., Otsuji, M., Shiozaki, A., Yamamoto, 

A., Komatsu, S., Yoshimura, H., ... & Hoshino, A. 

(2013). Locking versus non-locking neutralization 

plates for treatment of lateral malleolar fractures: a 

randomized controlled trial. International 

orthopaedics, 37, 2451-2456.  

21. Kim, T., Ayturk, U. M., Haskell, A., Miclau, T., & 

Puttlitz, C. M. (2007). Fixation of osteoporotic 

distal fibula fractures: a biomechanical comparison 

of locking versus conventional plates. The Journal 

of foot and ankle surgery, 46(1), 2-6.  

22. Deng, Y., Staniforth, T. L., Zafar, M. S., & Lau, Y. 

J. (2022). Posterior Antiglide Plating vs Lateral 

Neutralization Plating for Weber B Distal Fibular 

Fractures: A Systematic Review and Meta-analysis 

of Clinical and Biomechanical Studies. Foot & 

Ankle International, 43(6), 850-859. doi: 

10.1177/10711007221079617. Epub 2022 Apr 2. 

PMID: 35373597. 

23. Treadwell, J. R., & Fallat, L. M. (1993). The 

antiglide plate for the Danis-Weber type-B fibular 

fracture: a review of 71 cases. The Journal of foot 

and ankle surgery: official publication of the 

American College of Foot and Ankle 

Surgeons, 32(6), 573-579. PMID: 8130786. 

 


