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Introduction: Lower limb amputation in patients with diabetes is one of its major complications.
Therefor understanding the prevalence and causes of this problem has great importance. The aim
of this study was to evaluate lower limb amputation in patients with diabetes.

Methods: During this observational cross-sectional study, 350 patients with diabetes mellitus

admitted to Shahid Modarres Hospital, Tehran, Iran, from March 2012 to March 2017 were
studied and incidence of lower limb amputation was observed.
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Results: About 64% of patients suffered from some degree of amputation. Important factors in
these patients were delay in referral to surgeon, ineffective debridement and longtime impaired

Conclusion: The frequency of lower limb amputation in patients with diabetes is high and
therefore there is a great need to find and reduce its underlying problems.
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Introduction

Diabetes mellitus is one of the most
important health issues in the world. Based
on available data, its prevalence in Iran is
about 1.5 to 8.5 percent.! This metabolic
disease can cause major physical and
psychological problems which can lead to
reduced quality of life. So that its diagnosis
and treatment is of great importance.2 Thus,
identifying the factors that increase the
burden of disease can also help greatly in
reducing suffering from the disease.?

One of the major complications of diabetes
melitus is diabetic foot ulcer, which can be
caused by different mechanisms such as
diabetic neuropathy and vasculopathy or
both and is seen in 3.5% of diabetic patients.>-
7 Diabetic foot ulcers can lead to lower limb
amputation if diagnosed late or managed
inadequately. This problem is seen in 1.2% to
13.7% of patients with diabetes and is the

most common cause of amputation all over
the world, while easily preventable.-10

Nowedays many effective conservative
managements have been proposed in order
to prevent its progression and the need for
amputations.!’'3 These managements can
prevent a great deal of economic losses
caused by diabetic foot complications and
enhance patients quality of life.614

In this context, the knowledge of factors
affecting progression of diabetic foot and its
treatment is of particular importance.13-15.

Methods

Total of 350 patients were included in the
study who have been diagnosed with
diabetic foot ulcer and were admitted to
Shahid Modarres Hospital, Tehran, Iran,
from March 2012 to March 2017. Patients
were enrolled in the study using census
method. Data were collected using patients’
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hospital records and through contact with the
patient or their relatives. Epidemiologic,
biologic and demographic data were
recorded including age, sex, occupation,
smoking, alcohol, type of diabetes control,
duration of diabetes, history of underlying

disease, and the type of intervention.
Inclusion criteria were all patients with
diabetic foot ulcer who were admitted to
general surgery ward.
Eleven patients were excluded from the
study due to deficiencies in the records and

loss to follow-up. Statistical analysis was
performed using SPSS software (version 22,
IBM Corporation, Armonk, NY, USA).
Quantitative variables were defined by the
mean and standard deviation. Qualitative
variables were defined by number and
percentage of cases.

Comparison of quantitative variables was
done by Student’'s t-test. Comparison of
qualitative variables was performed with chi-
square test; P <0.05 was regarded as level of
significance. Also logistic regression was
used to determine the factors affecting the

amputation rate. All data were reserved by
the researchers and patients were reported
anonymously.

Results
A total of 350 cases were studied. Mean age
and duration of diabetes were 64.4 and 23.1
years, respectively. About 69% of patients
were men and 31% women. Almost 74% of
patients were dependent to insulin and 26%
were treated with oral antihyperglycemic
agents. Nearly 60% patients were suffering
from type 2 diabetes and 40% were suffering
from type 1 diabetes and there was no
meaningful relation between kind of diabetes
and rate of amputation. Fifty percent of
patients had underlying disease;
hypertension accounts for 43% of these
patients and end stage renal disease (ESRD)
were seen in 30% of the patients. About 47%
of them were smokers.

In 33% of patients, trauma was the trigger of
the complication. Also 16% of patients had
positive history of peripheral vascular disease

which led to peripheral vascular intervention.
Successful vascular intervention was done on
5 hospitalized patients that led to limb salvage
in 4 of them and in the remaining one led to
reduced level of amputation.

Level of amputation was fingers in 55.2%
and ankle in 19.7%. In 22.3% of patients
amputation level was below the knee and in
2.8% above the knee (Figure 1).
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Figure 1. Amputation level

About 60% of patients had been referred
with established infection, 30% with
gangrene and remaining 10% with limb
discoloration (Figure 2).
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Figure 2. Presenting symptom

All of them received broad-spectrum
antibiotics in the hospital. Debridement of
necrotized tissues was performed on 60%
of patients.

Discussion

Diabetes mellitus is the most common
endocrine disorder in the world and one of
its major complications is diabetic foot ulcer
which can lead to amputation in 1.2% to
13.7% of patients. Diabetic foot ulcer is the
most common cause of limb amputation in
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the world while easily preventable.8-10

Understanding the factors affecting the
progression or improvement of diabetic foot
ulcer is of particular importance. Therefore,
in this article the incidence of lower limb
amputation and its underlying factors in
patients with diabetes admitted to Shahid
Modarres Hospital within 5 years has
been studied.

The results of this cross-sectional study
showed that amputation was performed in
64% of patients. Important factors in these
patients were delay in referral to surgeon
after established infection, ineffective
debridement and longtime impaired distal
blood flow.

Zhao et al. studied amputations in diabetic
foot ulcers and its affecting factors on 35368
patients with diabetes in 2013. About 578 of
them suffered from lower extremity
amputation. The results showed that the risk
of lower limb amputation was significantly
increased with elevated levels of hemoglobin
A1C but in this study we could not evaluate
this relationship because of incomplete
recording in dossiers.16

The need for amputation is estimated
about 1.2% to 13.7 % in the articles.8-10 Also in
Iran, Ranjbar et al. studied amputation rate in
Namazi Hospital, Shiraz, Iran in a 12-year
period and their results showed 4.8%
amputations in the patients.’? But the
amputation rates in our hospital were higher.
This higher result may be because of design
of our study. Shahid Modarres Hospital is
one of the referral centers in Tehran and this
study was done on the patients who need
hospitalization because of complicated
diabetic foot ulcers not all the patients who
just referred to the clinics.

Our results showed that the prevalence
of lower limb amputation in patients with
diabetes is high and therefore there is a
great need to find and reduce its
underlying problems.

It can be concluded that prevention of any
kind of complications such as infection and
gangrene in the setting of reduced blood flow is
more effective than treatment of diabetic feet.

In this study 47% of patients were smoker
which may have led to higher amputation
rates. Because of harmful effects of smoking
on distal blood flow, it can be reasonable
solution to strongly advise to cut smoking.

Our study showed that 50% of patients
had underlying disease particularly ESRD
and hypertension and good control of them
can decrease amputation rate.

In 33% of patients, the onset of symptoms
was due to some degree of trauma. Due to
the impairment of sensory and motor
neurons in patients with diabetes mellitus,
they are more prone to distal trauma. So that
the recommendation to pay more attention to
foot care and wearing orthopedic shoe might
be more effective in prevention of diabetic
foot ulcers.

Conclusion

In  conclusion, appropriate  vascular
intervention and effective debridement along
with proper antibiotic therapy can somewhat
prevent the amputation or at least reduce the
level of amputation.

Acknowledgments

The authors of the present study would like
to thank the operating room staff who helped
us with the execution of this study.

Authors’ Contribution

Nasser Malekpour-Alamdari was the operating
surgeon and supervised the project. Pravin
Pashaii collected the data and Barmak
Gholizadeh performed the data analysis.

Funding

This research did not receive any specific
grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Conflict of Interest
Authors have no conflict of interest.

Ethical Approval
This work was a case review without any
intervention.

80 JARCM/ Summer 2017; Vol. 5, No. 3



Malekpour Alamdari, et al.

References

1.

Azimi-Nezhad M, Ghayour-Mobarhan M, Parizadeh
MR, Safarian M, Esmaeili H, Parizadeh SM, et al.
Prevalence of type 2 diabetes mellitus in Iran and its
relationship with gender, urbanisation, education,
marital status and occupation. Singapore Med J
2008; 49(7): 571-6.

Pietrzykowska E, Zozulinska D, Wierusz-Wysocka
B. Quality of life in patients with diabetes. Polski
Merkuriusz Lekarski: Organ Polskiego Towarzystwa
Lekarskiego 2007; 23(136): 311-4. [In Polish].

Araki A, 1zumo Y, Inoue J, Takahashi R, Takanashi
K, Teshima T, et al. Factors associated with
increased diabetes burden in elderly diabetic patients.
Nihon Ronen Igakkai Zasshi 1995; 32(12): 797-803.
[In Japanese]. DOI: 10.3143/geriatrics.32.797

. Van Damme H, Limet R. The diabetic foot. Rev

Med Liege 2005; 60(5-6): 516-25. [In French].
Jeffcoate WJ, Harding KG. Diabetic foot ulcers.
Lancet 2003; 361(9368): 1545-51. DOI:
10.1016/S0140-6736(03)13169-8

Frykberg RG. Diabetic foot ulcers: Pathogenesis and
management. Am Fam Physician 2002; 66(9):
1655-62.

Kumar S, Ashe HA, Parnell LN, Fernando DJ,
Tsigos C, Young RJ, et al. The prevalence of foot
ulceration and its correlates in type 2 diabetic
patients: A population-based study. Diabet Med
1994; 11(5): 480-4. DOIl: 10.1111/j.1464-
5491.1994.tb00310.x

Bartus CL, Margolis DJ. Reducing the incidence of
foot ulceration and amputation in diabetes. Curr Diab
Rep 2004; 4(6): 413-8.

Pendsey SP. Understanding diabetic foot. Int J
Diabetes Dev Ctries 2010; 30(2): 75-9. DOI:

10.4103/0973-3930.62596

10. Dorresteijn JA, Kriegsman DM, Assendelft WJ,
Valk GD. Patient education for preventing diabetic
foot ulceration. Cochrane Database Syst Rev 2012;
10: CD001488. DOl:
10.1002/14651858.CD001488.pub4

11. Rathur HM, Boulton AJ. The neuropathic diabetic
foot. Nat Clin Pract Endocrinol Metab 2007; 3(1):
14-25. DOI: 10.1038/ncpendmet0347

12. Bowering CK. Diabetic foot ulcers.
Pathophysiology, assessment, and therapy. Can Fam
Physician 2001; 47: 1007-16.

13. Alexiadou K, Doupis J. Management of diabetic foot
ulcers. Diabetes Ther 2012; 3(1): 4. DOI:
10.1007/s13300-012-0004-9

14. Wu SC, Driver VR, Wrobel JS, Armstrong DG. Foot
ulcers in the diabetic patient, prevention and
treatment. Vasc Health Risk Manag 2007; 3(1): 65-76.

15. Apelqvist J, Ragnarson-Tennvall G, Persson U,
Larsson J. Diabetic foot ulcers in a multidisciplinary
setting. An economic analysis of primary healing and
healing with amputation. J Intern Med 1994; 235(5):
463-71. DOI: 10.1111/j.1365-2796.1994.th01104.x

16.Zhao W, Katzmarzyk PT, Horswell R, Wang Y,
Johnson J, Heymsfield SB, et al. HbAlc and
lower-extremity amputation risk in low-income
patients with diabetes. Diabetes Care 2013; 36(11):
3591-8. DOI: 10.2337/dc13-0437

17.Ranjbar Omrani GH, Soveid M, Rajaii H,
Sadegholvaad AA. The incidence of chronic
diabetic complications during a 12 years period in
patients referring to clinics of Shiraz University of
Medical Sciences. Iran J Diabetes Lipid Disord
2004; 3(2): 127-34. [In Persian].

JARCM/ Summer 2017; Vol. 5, No. 3 81


https://dx.doi.org/10.3143/geriatrics.32.797
https://dx.doi.org/10.1016/S0140-6736(03)13169-8
https://dx.doi.org/10.1016/S0140-6736(03)13169-8
https://dx.doi.org/10.1111/j.1464-5491.1994.tb00310.x
https://dx.doi.org/10.1111/j.1464-5491.1994.tb00310.x
https://dx.doi.org/10.4103/0973-3930.62596
https://dx.doi.org/10.4103/0973-3930.62596
https://dx.doi.org/10.1002/14651858.CD001488.pub4
https://dx.doi.org/10.1002/14651858.CD001488.pub4
https://dx.doi.org/10.1038/ncpendmet0347
https://dx.doi.org/10.1007/s13300-012-0004-9
https://dx.doi.org/10.1007/s13300-012-0004-9
https://dx.doi.org/10.1111/j.1365-2796.1994.tb01104.x
https://dx.doi.org/10.2337/dc13-0437

