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Abstract
Background: Open reduction and internal fixation with 
plate of the fibula is the standard method of fixation in 
surgically treated ankle fractures. During fixation, stripping 
of the distal screws is common.

Methods: The study -which is the first clinical according to 
the literature- included 136 patients with surgical fractures 
of the ankle. Patients presenting any evident factors 
influencing porosis as well as open fractures were excluded. 
Fibula reduced anatomically and fixed by a 1/3 tubular plate 
placed laterally. Proximal screws had bicortical fixation grip 
strength while distal screws had only unicortical. Screws with 
a reduced fixation grip strength during insertion were left in 
place. Numbers were assigned for the plate screws, placed 
in sequential manner from one to ten, from distal to proximal 
and we recorded which of them had reduced fixation grip 
strength during their placement. Postoperatively, patients 
were immobilized in a below knee plaster for 6 weeks and 
bone healing evaluated with X-ray. Further evaluation was 
performed after 3 and 6 months postoperative.

Results: Proximal bicortical screws had satisfactory 
fixation grip strength. Distal unicortical screws, Nr1, Nr2 
and Nr3 presented reduced fixation grip strength in 36%, 
63% and 21%, respectively. Postoperative there were no 
serious complications and all fractures healed uneventfully. 
Delayed union occurred in 4 cases and treated by prolonged 
immobilization.

Conclusions: Screws with reduced fixation grip strength 
in the distal holes of the fibula plate do not compromise the 
success of the osteosynthesis. The outcome of surgery was

not affected whether or not the screws have grip or not. We 
recommend that screws irrespective their grip should be left 
in place, as they don’t influence the final outcome.
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Introduction
Malleolar fractures is one of the most common an-

kle injury of the lower limb [1,2]. They present better 
results and fewer complications when are managed by 
open anatomical reduction and internal fixation [3]. 
Conservative treatment of malleolar fractures remains 
an option in undisplaced and stable fractures.

Standard fixation of the fibula in malleolar fractures 
is achieved using a one third tubular plate, placed lat-
erally. During fixation, screw loss of tightening of the 
distal screws of the fibula is a common finding and is 
related to the specific anatomical characteristics of the 
distal fibula. It is also reported, through various studies, 
that surgical treatment of malleolar fractures provides 
high healing rates and present extremely low incidence 
of fibula non-unions [4]. The present study is focusing 
on the presence of screw loss of tightening during plate 
fixation of the fibula and is assessing the influence of 
screw loss of tightening on the final clinical outcome of 
surgically treated malleolar fractures.
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small fragment fracture instruments, standard power 
drill, the standard small fragment 3.5 mm set; 2.5 mm 
drill bit, 3.5 fully threaded cortical screws and 3.5 can-
cellous screws. Cancellous screws have been used to the 
first 45 cases and cortical screws to the rest 91 cases. The 
one-third tubular plate was pre-bended to fit precisely 
and was applied directly lateral to the distal fibula by the 
standard AO method. Upmost effort was taken to achieve 
anatomical restoration of the fibula length and rotation 
in all patients. Proximal screws of the fibula had bicorti-
cal fixation grip strength while distal screws were placed 
unicortically in order to avoid screw penetration and in-
jury to the joint cartilage. Torque-meter screw driver was 
not utilized during insertion of the screws. Depending on 
the fracture type and characteristics, lag or syndesmot-
ic screw were used for the fixation of the fibula and the 
syndesmosis. During insertion, a percentage of the distal 
plate screws had reduced fixation grip strength. We did 
not tried to replace reduced fixation grip strength screws 
with larger core or different type screws and decided to 
leave them in place. Numbers were assigned for the plate 
holes and the screws placed, in sequential manner from 
one to ten (Figure 1), from distal to proximal fibula and 
we recorded which of them presented reduced fixation 
grip strength during their placement. The medial malleo-
lus was fixed in standard technique using two malleolar 
screws. Fracture reduction was evaluated intraoperative-
ly by radiographic control with C-arm, using the tibiofibu-
lar clear space, talar tilt and mortise width and was ana-
tomic and satisfactory in all patients. 

Postoperatively, all patients were placed in a below 
the knee cast. No bone densitometry measurement 
was performed since its results do not affect the used 
technique. Based on our findings, the outcome was in-
variable and independent of the use, either cortical or 
cancellous screw. Moreover, our observations were 
mainly focused on the technique. Fracture healing was 
assessed clinically and radiologically. First follow up 
visit was in fourteen days. At six weeks patients had a 
new radiological evaluation and were placed in a walk-
ing cast. They were instructed to begin gradual weight 
bearing at eight weeks after the surgery. Our treatment 
protocol was to removed all syndesmotic screws after 
six weeks. The majority of studies advocate to remove 
them after 8 weeks [6,7], but in this study we present 
our treatment protocol. At the tenth postoperative 
week and after consolidation of the fracture, all patients 
had their walking cast removed and begun ambulation 
with crutches for two further weeks. Criterion to our 
protocol for delayed union was the absent of consolida-
tion of the fracture after three months. 

Results
Plates used in most of the cases were of 7 holes 

(68/136, 50%) and 6 holes (30/136, 22%). In the rest of 
the cases, with extended comminution, longer plates, 
up to ten holes were used.

Materials and Methods
One hundred and thirty-six patients suffered of mal-

leolar fractures were treated surgically during a period 
of ten years (2004-2014), utilizing the AO/ASIF opera-
tive methods. The mean age of the patients was 51.7 
years (range, 18-79 years). Ninety-two of the fractures 
were in women and forty-four in men. The majority of 
patients suffered the fracture after the third decade of 
life, with an almost equal distribution at each decade 
thereafter. Using the Weber classification, there were 
95 (70%) type B and 41 (30%) type C fractures [5]. The 
study included all malleolar type fractures which neces-
sitated fixation of the fibula. All patients were operated 
within 10 days of the fracture and were followed up for 
a minimum of one year. Smokers, patients with alcohol 
or drug abuse, diabetes, cancer, HIV, patients affected 
by any conditions or taking medications, with known al-
teration of the process of normal union, were excluded 
from the study. This is a descriptive study and as such 
no further analysis was performed. All the results were 
expressed as percentages.

All patients were operated by the same surgeon. The 
lateral approach to the fibula under tourniquet control 
was utilized in all cases. Fractures were fixed using the 

Figure 1: Schematic presentation plate placement of fibula.
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or protrusion, no deep infection and no serious soft tis-
sue complications. In four cases, a superficial infection 
was treated with antibiotics and resolved uneventfully. 
In four cases delayed healing occurred, but all of them 
healed eventually under prolonged protected immobi-
lization. We had no cases of non-unions or pseudoar-
throsis. 

Discussion
Reduced fixation grip strength and screw stripping 

during fracture fixation is dependent on bone, screw, 
and plate characteristics. Bone quality is the most im-
portant factor and is represented by the bone mineral 
density of the trabecular and cancellous bone and by 
the quality and thickness of the cortical bone [8]. Specif-
ic bone anatomical characteristics and architecture may 
also affect the surgical technique. Poor bone quality has 
a detrimental effect on any orthopaedic implant regard-
less of the surgical technique utilized. 

Screws are used for internal fixation of fractures 
more often than any other implant [9]. The main func-
tion of a screw is to convert the applied torque of the 
screwdriver during insertion, into tension along its axis 
while creating compression between the surfaces held 
together. This critical ability can be measured by (con-
sider specific) instrumentation when testing the holding 
power of different types of screws in various situations. 
Intraoperatively the surgeon also has a rough estimate 
of the holding power of a screw. An indirect measure-
ment of their fixation grip strength or holding power 
is the pull-out test. A screw is pulled along its longitu-
dinal axis and the force required to rip the threads is 
measured. Biomechanical studies have shown that the 
insertion torque should not exceed 70% of the max-
imum torque, in order to avoid stripping of the screw 
[10]. Nevertheless, in clinical situations this limit is often 
exceeded resulting in stripped screws which may not be 
recognized by the surgeon intraoperatively [11].

Lateral plating of the fibula is considered the stan-
dard method of fixation in distal fibula fractures due to 
the easy, fast and safe approach to fibula and the ability 
to achieve precise restoration of length and alignment 
of the fibula [12]. Restoration of the anatomical length 
and axis of the fibula and maintenance of them is of 
critical importance in order to avoid disturbance of the 
loading forces of the ankle leading to pain and prema-
ture arthritis [13].

Anatomical studies have revealed that distal fibula 
bone is mainly consisting of soft cancellous bone and 
a thin cortex layer. The most distal part of the fibula is 

For the fixation of the plate, screws in the first and 
second hole of the plates were used in all cases. The 
third hole screw was used only in 58 (42.6%) plates, be-
cause of lag screw placement in 20 (14.7%) of the frac-
tures, syndesmotic screw placement in 7 (5.1%) cases 
and finally owing to extended comminution, in the rest 
of the fractures.

During screw placement, proximal bicortical screws 
Number 4 up to the most proximal inserted screw, had 
satisfactory fixation grip strength. Distal unicortical 
screws Number 1 to Number 3 had reduced fixation 
grip strength in 147 (45%) of the 330 placed screws. 
The first screw had reduced fixation grip strength in 49 
(36%), the second in 86 (63%), and the third in 12 (21%) 
of screws placed (Table 1). The loss of strength during 
screws positioning evaluated with the two fingers tech-
nique. The percentage of stripped screws increased in 
older patients with poor bone stock quality. However, 
this is not evident in intraoperative or postoperative ra-
diographs (Figure 2).

There were no loss of reduction, no hardware failure 

Figure 2: Post-operative AP radiograph of the ankle one 
month after surgery, with reduced fixation grip strength 
intraoperatively position 2 (S2). The reduced fixation grip 
is not visible.

Table 1: Screws utilization and stripping during insertion per plate/patient.

Screws Inserted/Patients Reduced Fixation Grip Strength Cancellous Screws Cortical Screws
S 1 136/136 (100%) 49/136 (36%) 16/49 (33%) 33/49 (67%)
S 2 136/136 (100%) 86/136 (63%) 28/86 (33%) 58/86 (67%)
S 3 58/136 (43%) 12/58 (21%) 3/12 (25%) 9/12 (75%)
Total 330 147/330 (45%) 47/147 (32%) 100/147 (68%)
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fixation have been advocated as enhancers of fixation 
grip strength of screws in poorly mineralized bone. Lo-
cal application of drugs as biphosphonates on the screw 
hole has been tested as a method to reduce the bone 
catabolism in the screw-bone interface and therefore 
improve anchorage.

It is considered that if the screws cannot create and 
maintain tension and compression between the plate 
and bone, this may impair the fit of the plate to the bone, 
the safety of the reduction, the reduction and compres-
sion between the bone fragments and may result in de-
layed or impaired union, malunion or nonunion. In dis-
tal fibula fractures fixed by lateral plating, the danger of 
loss of reduction, length and rotation seems imminent 
with such a high percentage of screws with reduced fix-
ation grip strength. In our study this intraoperative find-
ing though, did not affect the quality of the reduction af-
ter the initiation of partial weight bearing. It didn’t affect 
the time of union or the final result either. We had no 
hardware related complications and all fractures healed 
uneventfully. Our findings of extremely low nonunion 
rate coincide with the study of Mendelsohn which re-
viewed 253 patients with ankle fractures over a 10-year 
period and noted nonunion of the lateral malleolus in 2 
patients (1.1%) [24] and Beris, et al. which reviewed 144 
patients with malleolar fractures over the same period 
of time and recorded one nonunion of the lateral mal-
leolus which healed uneventfully after revision surgery 
[25].
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