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Abstract

Background: The amputation of an extremity is a main complication of Diabetes mellitus. Worldwide the prevalence |of
amputations associated with diabetes mellitus is variable and had a considerable impact in the quality of life. Objective: Ana-
lyze the frequency of amputations in the University Hospital, Dr José E Gonzalez and evaluate if a seasonal pattern is present.
Method: A retrospective analysis from 2009 to 2012 was carried out. Clinical files of diabetic patients undergoing to amputa-
tion were studied. The seasonality was evaluated with a chi square goodness of fit. Results: A tfotal of 456 amputations.were
studied. Results shown that February was the month with highest frequency of amputations while winter was the \annual
season with highest frequency of amputations. Conclusions: Amputations of diabetic patients from Metropolitan Monterrey
Mexico show a seasonal pattern being the winter months those that present highest frequency.
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Resumen

Antecedentes: Una de las principales complicaciones de la diabetes mellitus es la amputacion de alguna extremidad. En'todo
el mundo, la prevalencia de amputaciones asociadas a la diabetes es muy variada y tiene un impacto considerable en|la
calidad de vida del paciente. Objetivo: Analizar la frecuencia de las amputaciones en el Hospital Universitario Dr."dosé
E. Gonzélez y evaluar si se presenta un patron estacional. Método: Se realizé un estudio retrospectivo de 2009 a 2012, en
el que se revisaron los expedientes de pacientes diabéticos que se sometieron a amputacion. La estacionalidad se analizo
con la bondad de ajuste de ji al cuadrado. Resultados: Se analizaron 456 amputaciones. Los resultados muestran que fe-
brero es el mes que presenta la mayor frecuencia de amputaciones. La estacion anual con mayor numero de amputaciones
fue el invierno. Conclusiones: Las amputaciones en pacientes diabéticos del drea metropolitana de Monterrey presentan un
patrdn estacional, siendo los meses de invierno los de mayor frecuencia.
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|ntroduction

Diabetes mellitus is a disease of epidemic proportions
that has doubled its worldwide incidence in the last
10 years. According to World Health Organization data,
422 million adults were estimated to suffer from diabe-
tes in 2014, and it was the cause of 1.5 million deaths
in 2012'. The complications of this disease affect many
parts of the body and, in general terms, this increase
mortality in those who from suffer it. The complications
that occur include the following: kidney failure, myocar-
dial infarction, stroke, vision loss, peripheral nerve dam-
age and an increased risk of non-traumatic amputation?.
These complications are associated with neuropathy,
peripheral vascular disease, poor metabolic control and
immune system impairment. All these factors can lead,
in case of foot complications, to ulceration, infection
and, eventually, amputation. Amputation seasonal vari-
ation is not well described.

Amputation of a lower extremity is one of the
complications most feared by patients with diabetes, and
is associated with a poor quality of life. The incidence
of amputations in diabetic patients is highly varied: an
overall rate ranging from 46.1 to 9,600 amputations per
100,000 population has been estimated, which is a con-
siderably high figure if compared with the incidence of
amputations in the general population, which is 5.8 to
31 amputations per 100,000 population. Compared with
the general population, diabetes patients have a 30-fold
higher risk of having a non-traumatic amputation®. In
developing countries, amputation is regarded to involve
financial ruin for the patient family*S.

Given the considerable impact amputations have,
the purpose of this study was to describe, monthly
and by annual season, the frequency of non-traumatic
lower extremity amputations in patients with diabetes
mellitus.

Method

The number of amputations in patients with diabe-
tes, as well as their sociodemographic data, were
obtained from the medical records department of
Dr. José E. Gonzalez University Hospital, of the Au-
tonomous University of Nuevo Leon. The study period
was from January 2009 to December 2012.

The number of monthly amputations, as well as per
season of the year, was adjusted to 30 and 90 days,
respectively. Amputations were grouped monthly and
by season of the year according to gender, age (> 60

Table 1. Frequency of amputations at Dr. José E. Gonzalez
University Hospital (2009-2012)

Variable Frequency p
Gender

Males 310 <0.01

Females 148
Age (years

<60 234

> 60 223 061
Level of education

llliterate 41

Primary school 226

Secondary-school 90

High school-college 41 <0.01
Marital status

Married 262

Widower 59

Single/Divorced 109 <0.01
Surgery

One or more toes 82

Supramalleolar 34

Transtibial 110

Supracondylar 230 <0.01

or < 60 years), level of education (illiterate, primary,
secondary and high school-college), marital status
(single-separated, married and widowed) and the type
of surgery (one or more toes, supramalleolar, supra-
condylar and transtibial). The elementary analysis jis
observational, descriptive and retrospective. Monthly
and seasonal difference according to the different
groups was analyzed with the chi-square goodness of
fit test. The risk of amputation in winter with regard to
summer was analyzed with a logistic regression :and
was expressed as the odds ratio (OR).

The study was approved by the Autonomous Uni-
versity of Nuevo Ledn Faculty of Medicine Ethics
Committee, with registration number AN14-002.

Results
Population characteristics

During the study period, 456 non-traumatic amputa-
tions were performed in patients with diabetes melli-
tus. The main amputation site was supracondylar
(50.4%), while the least common type was ane or
more toes (18%). The highest percentage of amputa-
tions was observed in men (67.8%), in subjects older
than 60 years (48.8%), with only primary school edu-
cation (56.8%) and married (61%). With the exception
of age, a significant difference was observed in"the
rest of the groups (p < 0.05) (Table 1).
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Table 2. Number of amputations according to the month

Variable January February March April May June July August September October November December p
Gender

Males 15 25 9 183 17 8 12 9 13 11 6 10 002

Females 27 4 31 28 19 20 22 30 27 22 22 17 0:06
Age (years)

<60 16 36 16 17 17 18 20 21 21 16 15 16 006

> 60 26 29 23 2419 10 14 17 19 16 12 11 0,02
Level of education

lliterate 4 9 3 4 4 4 3 1 3 4 2 1 027

Primary school 28 26 20 18 17 14 15 19 24 15 13 13 016

Secondary school 4 15 5 9 9 5 9 10 8 6 5 6 0.24

High school/college 6 9 4 3 1 2 3 4 1 4 2 3 015
Marital status

Married 29 44 22 19 28 19 17 23 25 15 16 7 0.001

Widowed 5 10 4 10 5 3 2 4 2 7 3 5 013

Single/divorced 9 10 10 10 7 5 12 10 11 8 6 12 087
Surgery

One or more toes 9 11 7 4 6 7 3 6 5 13 4 8 023

Supramalleolar 1 5 4 1 3 3 4 3 1 2 3 4 08

Supracondylar 25 30 22 24 283 13 13 20 21 13 2 12 0:02

Transtibial 10 14 5 12 5 6 13 9 12 8 11 6 Q7

Table 3. Number of amputations by season of the year

Spring Summer Autumn Winter p

Gender

Females 39 32 27 48 0.08

Males 71 77 65 93 0.13
Age (years)

<60 51 61 48 70 0.16

> 60 58 47 44 71 0.04
Level of Education

llliterate 14 5 9 13 0.18

Primary school 48 57 44 74 0.02

Secondary school 22 27 17 22 0.52

High school/college 8 9 7 17 0.1
Marital status

Married 63 64 45 86  0.001

Widowed 16 10 12 20 0.25

Single/divorced 23 29 27 28 0.86
Surgery

One or more toes 15 12 20 23 0.24

Supramalleolar 3 6 4 8 0.42

Supracondylar 61 50 35 69  0.007

Transtibial 19 27 25 25 0.68
Monthly amputations

According to the month, the highest percentages of
amputations occurred in January and February (9.6 and
13.4%, respectively), while the lowest were observed in
June and July (6.1 and 7.7%, respectively). Monthly dif-
ference was statistically significant in the female gender

(p = 0.04), in subjects older than 60 years (p = 0:08)
and in hose who were married (p < 0.01) (Table 2}

Seasonal amputations

In general, the highest frequency of amputations
was observed to occur in the winter season, with=the
lowest frequency being recorded in summer. This sea-
sonal difference was statistically significant only in
those who only had primary school education
(p = 0.04) and in married subjects (p < 0.01). The rest
of the groups showed no significant difference (Ta-
ble 3). The risk for amputation in winter with regard to
summer was statistically significant in people with-enly
secondary school education (OR = 3.31; 95% cenfi-
dence interval: 1.02-10.69).

Discussion

This study describes non-traumatic amputations
monthly variation, as well as by season of the year, in
patients with diabetes mellitus in a northeastern Mex-
ico tertiary care hospital. Several physiological -and
pathological processes have shown seasonal varia-
tion in both healthy and in sick people. Examples of
this are cortisol, adrenaline, glucose, blood pressure,
heart rate and glycosylated hemoglobin (HbA1c) .val-
ues, among others®. A seasonal pattern has| even
been reported in the incidence of type 2 diabetes’.
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As in other studies, the percentage of amputations
was higher in the male than in the female gender®1.
Possible causes of this difference could be deficient
foot care by males, inappropriate habits such as not
adhering to an adequate diet for their illness, and also
not having periodic measurement of their blood glu-
cose and lipid values™ ™2,

In this study, a significant difference was observed
in the frequency of monthly and seasonal amputa-
tions. To date, there are few studies that analyze the
frequency of amputations from a temporal perspective
in patients with diabetes mellitus. Even when a differ-
ence is reported according to the season of the year,
there is contradiction regarding the season when the
largest number of amputations occurs. One study in
New York reported that the highest frequency of am-
putations occurred in spring, which differs from our
findings™. On the other hand, one study in Hong Kong
found a positive association between the frequency of
amputations and ambient temperature, suggesting
that warm weather months are associated with a larg-
er number of amputations; however, the authors con-
sider that the country’s characteristic high humidity
could mask the effects of temperature'. Another study
in Pakistan reported the highest frequency of amputa-
tions in winter, which agrees with our study.

Several factors can influence on amputation sea-
sonal variation; among these, temperature and the
degree of humidity might be considered two important
factors. Exposure to cold temperatures might affect
blood perfusion of the patients’ extremities, and high
humidity can favor conditions for infection of these
extremities. However, most investigations thus far do
not accurately explain the causes or factors of such
seasonal variation. More studies are needed in this
regard considering other variables, such as metabolic
control, since this factor is known to significantly influ-
ence on amputation risk. It should be noted that, in
Mexico, 70% of patients do not have an adequate
metabolic control and many of them do not properly
inspect their feet'®.

Knowing amputations seasonal variation might help
decision makers to design preventive strategies, es-
pecially in the winter season of the Monterrey metro-
politan area. Scheduling visits before and during the
winter months, and advising patients more thorough
inspection of their feet during this period, might con-
tribute to a substantial improvement.

Finally, the limitations of this studio should be con-
sidered. Among them, we can mention that our results
may not apply to other cities of Mexico or the world,

and caution in their interpretation is therefore recom-
mended. In addition, an analysis of meteorological vari-
ables such temperature and humidity was not included
in our study. Metabolic control data, such as HbAlc
levels, were not available, and neither were the condi-
tions of healthcare services provision, e.g. Mexican: In-
stitute of Social Security, Ministry of Health or 6ther
institutions. All these factors might influence on ampu-
tation seasonal variation as well.

Conclusions

The frequency of amputations in diabetic patients of
the Monterrey metropolitan area exhibits a seasonal
pattern, with the winter months showing the largest
number of amputations.
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