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ABSTRACT 
Aim: To assess the prevalence of osteomyelitis of the foot in patients with non-healing diabetic foot ulcers, the 

diagnostic accuracy of tests and the results of conservative treatment. 
Methods: Prospective data from 180 diabetic patients (selected by consecutive sampling) who presented to the 

Surgical and Orthopaedic department with non-healing diabetic foot ulcers were assessed and selected for the 
study. All subjects had plain x-rays, physical and general examination, and complete blood count done. The 
results were analyzed using SPSS v. 21.0. 
Results: Of 180 patients with non-healing diabetic foot ulcers assessed and treated in the out-patient department, 

105 (58.3%) had osteomyelitis based on positive clinical picture, laboratory data, and imaging tests. 105 patients 
whom tested positive for osteomyelitis initially received conservative treatment. Twenty-five patients (13.8%) 
faced the tragic fate of amputation, which was not prevented by conservative treatment, the rest were positive and 
did not require amputation. 
Conclusions: We conclude that conservative treatment gives positive results in most cases. It is recommended 

that patients at risk of osteomyelitis be assessed on an outpatient basis so that the disease can be diagnosed at 
an early stage and thus help reduce the frequency of amputations. 
Keywords: diabetic foot ulceration, osteomyelitis, frequency of amputations. 

 

INTRODUCTION 
The prevalence of diabetes worldwide is so high that it is 
only a matter of time before it reaches epidemic levels and 
eventually surpass them1-2. With such a high level of 
morbidity and mortality, it is natural to assume a significant 
increase in the comorbidities most common in diabetes3. 
Vascular insufficiency and sensory neuropathy in people 
with diabetes mellitus are responsible for the formation of 
foot ulcers due to their primary pathological role in 
ulceration and their progression to infection and 
osteomyelitis and other adverse sequelae4. Current 
evidence-based statistics reveal that osteomyelitis is much 
more common than previously thought, and in most cases 
puts patients on the grim path that results in the greatest 
number of non-traumatic lower limb amputations5-6. The 
researchers also calculated that about a quarter of all 
people diagnosed with diabetes has a 100% risk of 
developing diabetic foot ulcers at some point in their life7-8. 
In addition, half of the people who develop suffer from 
further infections, including osteomyelitis. This amount 
accounts for about one-fifth of all diabetes hospitalizations 
in the United States, and therefore placed a significant 
economic burden on the healthcare system of 
approximately eleven billion over the year9-10. Nearly sixty-
five percent of all people who report to healthcare facilities 
for non-healing diabetic foot ulcers have osteomyelitis. It's 
worth noting that these infected ulcers lead to more non-
traumatic injuries, not just comorbidities. Lower limb 
amputations are more common than other pathologies11. 
Moreover, the consequences of non-traumatic lower limb 
amputation have now been shown to be dire, with less than 
half of people living more than five years post-amputation, 
which is worse than their survival rate in neoplastic 
conditions12. More recently, the traditional approach to 
these cases has been to treat osteomyelitis by removing 

the infected bone, but now some reports suggest that a 
more conservative approach with appropriate topical 
agents and long-term antimicrobial therapy can cure the 
infection. However, in order to wait for such results, it is 
necessary to make an early diagnosis in an outpatient clinic 
based on clinical presentation, laboratory data and 
radiological imaging. This study supports all of the above 
views by assessing the prevalence of osteomyelitis in 
patients with initial non-healing diabetic foot ulcers in the 
outpatient department. Secondly, it checks whether the 
conservative treatment is as promising as recent reports 
suggest, and finally determines whether the clinical 
examination itself is sufficient or whether radiological and 
pathological reports are necessary for a more accurate 
diagnosis. 
 

MATERIAL AND METHODS 
This Prospective analysis was based on hospital records. 
180 diabetic patients (selected in consecutive samples) 
with non-healing diabetic foot ulcers were assessed at the 
Surgical and Orthopaedic department of Jinnah Hospital 
Lahore for one-year duration from December 2020 to 
December 2021. Physical examination, normal 
radiography, and complete blood count with written 
informed consent for all patients (as per standard routine 
protocol) was done. Data was also obtained using a 
structured questionnaire in the patient's local language. 
The results were analyzed using SPSS v. 21.0. In addition 
to location, size and nature, healthcare professionals 
assessed patients' ulcers for vascular disease, neuropathy, 
and the extent of the underlying infection. Plain x-rays were 
also carefully examined for signs of cortical thickening, 
atherosclerosis, and irregularities, as well as periosteum 
thickening or elevation. Loss of trabecular architecture, 
osteolysis and new bone formation were closely monitored. 
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Among other pathological and haematological studies, 
attention was paid to the level of leukocytes, the 
erythrocyte sedimentation rate and the level of C-reactive 
protein. 
 

RESULTS 
Of 180 patients with non-healing diabetic foot ulcers 
assessed and treated in the outpatient department, 105 
(58.3%) had osteomyelitis based on positive clinical 
picture, laboratory data, and imaging tests. 105 patients 
who tested positive for osteomyelitis initially received 
conservative treatment. Twenty-five patients (13.8%) faced 
the tragic fate of amputation, which was not prevented by 
conservative treatment, the rest were positive and did not 
require amputation. 
 
The Demographic Features of the patients are given in Table-1 

Males 105(58.33%) 

Females 75(41.7%) 

Age Group 

30-40 25(13.9%) 

40-50 42(23.3%) 

50-60 66(36.7%) 

60-70 35(19.4) 

70-80 12(6.7%) 

Education Level of the patients 

Primary  124(68.9%) 

Secondary 30(16.7%) 

Graduate 26(14.4%) 

Residential Status 

Rural 102(56.7%) 

Urban 78(43.3%) 

 
The co-Morbidities of the patients are given in Table-2 

Hypertension 87(48.3%) 

Varicose Veins 12(6.7%) 

Stroke 9(5%) 

 
The Glycemic Status of the patients in terms of HbA1c is given in 
Table-3 

 Patients No. HbA1c mean 

Controlled 41(22.8%) 6.12 

Moderately Controlled 58(32.2%) 6.89 

Poorly Controlled 81(45%) 9.35 

 
The patient’s treatment and prevalence of osteomyelitis in the 
studied population given in Table-4 

Osteomyelitis  105(58.3%) 

Amputation performed 25(31.8%) 

 

DISCUSSION 
Currently about 5 to 18 percent of Pakistanis have 
diabetes, and 64 percent of them are unaware of their 
disease. 97 percent of them do not know the principles of 
good diabetes control, and as the incidence of the disease 
will increase in the coming years, the situation could 
deteriorate statistically. Adverse Diabetic Foot Outcomes 
are considered the leading cause of hospitalization 
worldwide, and nearly a quarter of all diabetes admissions 
in developed countries are due to these adverse diabetic 
foot outcomes13. Put simply, approximately 24,000,000 
people with diabetes are likely to injure their feet each year, 
and a third of them will at some point develop 
osteomyelitis. Similarly, if diagnosis is not made on time, 

the results could be dismal, as shown by a prospective 
study of four hundred and sixty-eight consecutive hospital 
admissions with diabetic foot ulcers with a 62 percent 
amputation rate in three years, and almost all amputations 
were caused by osteomyelitis due to foot ulceration14. 
Another random comparative analysis suggested that 
osteomyelitis has a 17% mortality rate if detected early and 
treated conservatively. However, in the case of late 
diagnosis, a mortality of 31% was observed15-16. 
  Boyko and colleagues reported similar results in the 
veteran population of the United States. In addition to the 
morbidity and mortality associated with these diabetic foot 
problems, Apelqvist and colleagues also identified the 
financial costs17-18. The average total direct cost is much 
lower when the problem is identified early and treated 
(conservative or surgical). Given the serious ramifications 
of foot infections, it is clear that early diagnosis and 
prevention are critical in caring for these patients, 
especially if the infection is ignored or not recognized 
early19. Many others also provide evidence that a 
methodological and multidisciplinary approach to podiatry 
can significantly reduce the rate of adverse outcomes, 
especially if more care is undertaken early and more 
detailed assessment is given for those at higher risk20-21. 
Our results are in line with the above-mentioned 
international literature and show that conservative 
treatment produces encouraging results. Future studies 
involving a larger sample size may provide further 
confidence in the results already obtained22. It also 
emphasizes the importance of all the basic tests needed to 
evaluate diabetic foot ulcers, as the clinical examination 
itself, although very accurate, does not provide the best 
diagnostic accuracy23. 
 

CONCLUSION 
The results show that patients with non-healing diabetic 
foot ulcers most often test positive for osteomyelitis, with a 
quarter having a grim fate. To our joy, conservative 
treatment often brought positive results. We recommend 
that patients at risk for osteomyelitis be examined on an 
outpatient basis for early detection of the disease to reduce 
the frequency of amputations. Pathological testing should 
also be considered more accurate than just a physical 
examination. 
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