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INTRODUCTION 

Deep vein thrombosis (DVT) is potential complications 

of lower limb orthopaedic surgery with incidence rate 

varying significantly with large range as reported. Very 

few studies have been done on the incidence of DVT in 

patients treated with ring external fixators for lower limb 

trauma surgeries and no data exists on patients treated for 

Non unions or deformity correction with ring fixators in 

Indian population. With the use of other form of external 

fixators in complex lower limb fractures, incidence of 

DVT as reported by Sems et al is 2.1% and very low as 

reported by Ferguson et al.
1,2

 

The American association of orthopaedic surgeons 

(AAOS) provides specific guidelines for Chemo thrombo 

prophylaxis for prevention of DVT in patients 

undergoing hip and knee arthroplasty and for hip 

fractures. The National Institute of Health and Clinical 

Excellence (NICE), United Kingdom suggests chemo 

prophylaxis be given to patients undergoing orthopaedic 

surgery other than lower limb arthroplasty and fixation of 

hip fractures only if risk factors for DVT/PE are 

present.
3,4

 

Not many studies done regarding incidence of DVT in 

patients who were treated electively with the use of ring 

external fixators for lower limb deformity correction and 
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non-union in Indian population. With this study we 

intend to find the rate of DVT in that undergoing 

elective/emergency treatment with ring External Fixators 

and to assess the need of chemoprophylaxis. 

METHODS 

The study was done at Ramaiah Medical College, 

Bengaluru, India, from January 2016 to December 2016 

in patients who underwent ring external fixator 

application for the treatment of lower limb fracture 

nonunion, comminuted intra-articular knee or ankle 

fractures(open or closed) and deformity corrections. The 

total study group was 49 with mean age of 43.3 ranging 

from 17 years to 80 years. 

Patients, who were treated with other form of external 

fixators, those who have undergone non orthopaedic 

surgeries prior to this surgery, patients on antiplatelet 

medications and those with previous history of DVT were 

excluded from the study.  

A questionnaire was given to patients prior to surgery, to 

calculate the risk of developing deep venous thrombosis 

using wells criteria.  

In post-operative period patients were mobilized the 

morning after the surgery and majority of them were 

permitted to bear weight fully. They were clinically 

assessed for signs of DVT and were explained at the time 

of discharge about the symptoms of DVT and asked them 

to report immediately to OPD if they experienced any. 

Every patient was assessed radiologically with venous 

doppler scan by a single examiner at the time of 

discharge, 6 weeks and 12 weeks post operatively, an 

interval of 6 weeks and then finally after approximately 6 

months from the day of surgery.. 

RESULTS 

From January 2016 until December 2016 over a period of 

1 year, 49 patients underwent application of Ilizarov 

fixator by the senior author. Age, sex, indication for 

surgery, type of surgery, Well’s criteria for risk of DVT, 

bone to which the frame was applied was noted down. 

 

Figure 1: Sex distribution. 

 

Figure 2: Age distribution. 

 

Figure 3: Indication for Ilizarov external fixator 

application. 

 

Figure 4: Site of external fixator application. 

39 patients were of age group between 30-60 years 

(Figure 1), with 8 women and 41 men (Figure 2). 16 of 

the patients underwent Ilizarov fixation for intra articular 

fractures around knee and ankle. 17 patients with infected 

non-union, 6 with deformity/contractures and 10 with 

osteomyelitis (1 patient had septic arthritis) underwent 

the Ring external fixator application (Figure 3).  

Ring fixator to femur was appled in 11 patients, to Tibia 

in 33 and in 5 of them it was knee joint spanning (Figure 

4). 2 patients underwent arthrodesis of the knee joint for 
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septic arthritis and fixed flexion deformity. In 4 cases 

ankle was immobilized with a joint spanning fixation. No 

individual underwent ring fixator application bilaterally. 

We found no bleeding complications however pin track 

infection was the most common complication reported. 

 

Figure 5: Well’s score. 

43 patients had wells criteria of 2 or less and were 

considered of having lower risk of developing DVT 

(Figure 5). Two patients were above 70 years of age and 

age itself was considered as a risk factor for the 

development of DVT and was closely monitored for any 

symptoms. 1 individual was affected by DVT at the rate 

of 1/49 i.e. 2.4%.
5
 He was treated with anti-thrombotic 

therapy for a period of 4 weeks and during his subsequent 

follow up venous doppler studies at 6, 12 weeks and 

between 4 to 6 months, no evidence of DVT was found. 

 

Figure 6: X-rays pre and post-operative. 

 

Figure 7: Venous doppler scan of the patient showing 

DVT. 

 

Figure 8: Normal venous doppler scan. 

Case  

A 50-year-old male smoker and hypertensive had left 

Tibia plateau fracture (Figure 6). The fracture fixation 

was done on 23
rd

 march of 2016 two days post trauma. 

He developed DVT a week later confirmed by venous 

doppler scan while the fixator was still in situ (Figure 7) 

in contrast to normal venous doppler scan without DVT 

(Figure 8). He was treated with Enoxaparin 40 units 

subcutaneously for 1 week then Rivaraxoban 10mg orally 

for a period of 21 days. In his subsequent follow up 

Doppler study at the time of 6 weeks, 12 weeks and after 

6 months no evidence of DVT was found. 

DISCUSSION 

Following hip and knee arthroplasty the incidence of 

clinically significant and radiologically detected DVT has 

been reported from 0.33 to 40% and 30 to 56% and fatal 

PE 0.04–0.22%.
6-8

 Ultra Sound Doppler has the 

sensitivity of 63%–94% to detect deep venous thrombosis 

as quoted in a meta-analysis.
9
 There is a clear guideline 

on the preventive aspect of this complication as given by 

both AAOS and NICE.
3,4

  

Significantly there is less number of studies on incidence 

of DVT post external fixator application and very rare 

when single type - Ilizarov external fixator is considered 

to treat various orthopaedic challenges.
1,10,11

 Sems et al 

reported 2.1% (3 out of 143) of the study population 

found to have DVT following ultrasound doppler 

screening post operatively.
1
 Roberts et al in attempt to 

find the incidence of DVT when external fixator is 

applied electively reported only 1 out of 258 patients 

(0.39%) had DVT and 71 of them has received chemo 

prophylaxis.
10

 There is no set of protocols by any big 

institutes or associations that can be followed to prevent 

DVT in patients being treated with application of external 

fixators for short and long duration.  

The Incidence of DVT in our study is about 2.4% in 

patients treated with Ilizarov’s external fixator system 

who have not received chemo prophylaxis and 

comparable to other studies.
1,2,10

 The incidence of 

radiological and clinically evident DVT in patients with 



Reddy S et al. Int J Res Orthop. 2017 Nov;3(6):1180-1184 

                                          International Journal of Research in Orthopaedics | November-December 2017 | Vol 3 | Issue 6    Page 1183 

Well’s score of 3 or more is 16.6% which is much lower 

as compared to people undergoing arthroplasty or internal 

fixation for hip.
11

 No radiological evidence of DVT was 

found in patients who underwent ring external fixator 

application electively for the treatment of non-union, 

osteomyelitis and deformity correction.  

In a study by Sharma et al, of 112 patients undergoing 

internal fixation for hip fractures 22 developed DVT with 

i.e. 19.6% when no chemoprophylaxis was given and in a 

meta-analysis done by Sen et al, they say the incidence of 

DVT reported varies from 0 to 71% due to the 

inconsistency in the modality of diagnosis and strongly 

recommends antithrombotic prophylaxis for all the 

patients who are undergoing lower limb surgeries for 

trauma.
12,13

 Agarwal et al and Nair et al too proposed the 

need of anticoagulation prophylaxis for all the patients as 

the rate of incidence is not so uncommon in Indian 

population, in spite of starting on chemoprophylaxis the 

incidence is as high as 34.44% and 3.25% 

respectively.
14,15

 

Ours is a pilot study with sample size of 49 patient’s age, 

gender and other matching has not been done. The 

current study is an observational study and not an 

experimental study. We have not done a comparative 

analysis to find the incidence in those who have received 

chemoprophylaxis with the same method of fixation or in 

those patients who underwent other form of external 

fixator application barring Ilizarov’s ring Fixator. The 

most specific screening tool for detection of vascular 

thrombo embolism (VTE) is D-Dimer assay- if the values 

are normal it invariably rules out DVT and it has not been 

assessed in our study.
16 

CONCLUSION 

The incidence of venous thromboembolism i.e. DVT and 

PTE is minimal when patients without chemoprophylaxis 

underwent lower limb Ilizarov external fixator 

application for acute trauma or nil in patients undergoing 

ring fixator electively for deformity correction, 

osteomyelitis or in the treatment of non-union, however 

due to the limitations of the study as mentioned before 

further comparative and randomized studies need to be 

done to confirm our results. 
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