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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Diabetic foot ulcers (DFUs) are a significant 

complication of diabetes, frequently leading to limb 
amputations. This study analyzes the patterns and types of 
amputations associated with DFUs in the Qassim region, Saudi 
Arabia, addressing a gap in regional data.

Methods: A retrospective study was conducted at the Sheikh 
Fahad Alawidah Diabetic Foot Center, Buraidah, Qassim, 
Saudi Arabia, including all patients diagnosed with DFUs who 
underwent amputations between January 2020 and September 
2024. Data on demographics, diabetes-related characteristics, 
and amputation details were collected using a pre-designed 
checklist and analyzed using SPSS version 26. Below-knee and 
above-knee amputations were considered major, whereas toe 
and transmetatarsal amputations were considered minor.

Results: Among 241 patients, the majority were male 165 
(68.5%) and over 60 years old 140 (58.1%). Most patients had 
type 2 diabetes 238 (98.8%). Regarding amputation patterns, 
187 (77.6%) underwent minor amputations, 73 (30.3%) major 
amputations, and 19 (7.9%) had both types; overall, 168 
(69.7%) had minor amputations only and 54 (22.4%) had major 
amputations only. Below-knee amputations 58 (79.5%) were the 
most common major procedures, while other toes amputations 
97 (52.1%) predominated among minor amputations. Infection 
128 (53.1%) and critical ischemia 73 (30.3%) were the leading 
causes of amputation. Significant associations were identified 
between amputation type and variables such as chronic 
diseases, ICU admission, and infection history. Multivariate 
logistic regression analysis further showed that ICU admission 
(OR = 6.15, p < 0.001), more than four hospital admissions (OR 
= 3.54, p = 0.002), chronic diseases (OR = 3.12, p = 0.048), 
diabetic nephropathy (OR = 2.87, p = 0.033), cardiovascular 
disease (OR = 2.41, p = 0.016), infection (OR = 2.76, p = 0.006), 
and previous surgery (OR = 2.11, p = 0.021) were independent 
predictors of major amputation. Higher white blood cell count 
(OR = 1.08, p = 0.002) and creatinine levels (OR = 1.04, p = 
0.008) were also associated with increased risk, while higher 
hemoglobin levels were as-sociated with a lower risk (OR = 
0.79, p = 0.003).

Conclusion: This study highlights the prevalence of minor 
amputations and the critical role of infections in DFU-related 
amputations in the Qassim region. Targeted prevention strategies 
and early intervention are essential to reduce the burden of 
amputations and improve patient outcomes.

Key words. Diabetes, Amputations, Qassim.
Introduction.

Diabetes is a major public health concern that is rapidly 
spreading to epidemic proportions over the world, making it one 
of the most serious global health emergencies of the twenty-

first century [1]. The International Diabetes Federation (IDF) 
predicts that 537 million persons (aged 20 to 79) will have 
diabetes in 2021, with the figure rising to 643 million by 2030 
[2]. Saudi Arabia is anticipated to be one of the top five countries 
in the world for type 2 diabetes mellitus (T2DM) prevalence by 
2030 [3].

Diabetics are at a high risk of developing diabetic foot ulcers 
(DFU), and the majority of these cases require amputation 
within four years of diagnosis [4]. DFUs are 6.3% common 
worldwide, and they are more prevalent in male type 2 diabetes 
patients [5]. According to a comprehensive review, the mean 
prevalence of DFU in Saudi Arabia was 11.85% (4.7-19%), 
which was higher than in Egypt, Jordan, Bahrain, and Iraq. 
According to one study, the prevalence of DFU in Saudi Arabia 
was 1.8% in 2009- 2010 [6].

DFUs pose considerable health and socioeconomic issues, 
lowering patients' quality of life and inflicting a huge financial 
burden on both patients and their families [7]. In the United 
States, controlling diabetic foot (DF) illness costs between $9 
and $13 billion each year, in addition to other diabetes-related 
expenses [8,9]. In Saudi Arabia, the total cost of caring for 
99 patients with DFU was estimated to be 6,618,043.3 Saudi 
Riyals (equal to $1,764,632.68 USD), with an annual average 
of 6,684.9 SAR per patient (or $1,782.6 USD) [10]. Hospital 
admissions (45.6%), debridement treatments (14.5%), and ICU 
stays (10.4%) incurred the highest costs [10].

From January 1, 2009 to December 31, 2018, a retrospective 
study was undertaken in Bahir Dar, Northwest Ethiopia, on 387 
patients [11]. Of these patients, 66 (17.05%) acquired DFUs, 
with a case rate of 4 per 100 person-years [11]. A greater BMI, 
diabetic retinopathy and diabetic nephropathy have all been 
associated with an increased risk of DFUs [11].

A cross-sectional study conducted in Tehran, Iran, from 2011 
to 2020 examined 4676 patients with DFUs at Sina and Shariati 
hospitals [12]. Among these patients, 18.8% (882 people) had 
lower extremity amputations [12]. Toe amputation was the most 
common type of amputation, accounting for 35.8%, followed 
by Chopart amputation at 0.6% [12]. DFUs were primarily 
found in the forefoot (88.1%) and classified as ischemic wounds 
(57.8%), frequently resulting in toe amputations [12]. Bilateral 
DF problems were infrequent (0.7%), and Charcot arthropathy 
was the cause of amputation in less than 3% of cases [12].

A cross-sectional analysis of 62,681 people aged 25 and older, 
using data from the Saudi National Diabetes Registry (SNDR) 
database, found that the overall prevalence of DF complications 
was 3.3% [13]. Foot ulcers were seen in 2.05% of the population, 
with gangrene and amputations occurring at rates of 0.19% and 
1.06%, respectively [13]. Foot problems increased with both age 
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and diabetes duration, especially in male patients [13]. Although 
T2DM individuals are more likely to have DF, those with type 1 
diabetes have a higher incidence [13]. A cross-sectional analysis 
of 62,681 people aged 25 and older, using data from the Saudi 
National Diabetes Registry (SNDR) database, found that the 
overall prevalence of DF complications was 3.3% [13]. Foot 
ulcers were seen in 2.05% of the population, with gangrene 
and amputations occurring at rates of 0.19% and 1.06%, 
respectively [13]. Foot problems increased with both age and 
diabetes duration, especially in male patients [13]. Although 
T2DM individuals are more likely to have DF, those with type 1 
diabetes have a higher incidence [13].

The specific patterns and types of amputations linked to DF 
conditions are not well understood in the Qassim region. Thus, 
the purpose of this study is to identify the precise patterns and 
types of amputations that are carried out on patients with DF in 
the Qassim region, Saudi Arabia.
Materials and Methods.

This retrospective study was conducted at the Sheikh Fahad 
Alawidah Diabetic Foot Center in Buraidah, Qassim, Saudi 
Arabia from January 2020 to September 2024.

The inclusion criteria were all patients diagnosed with diabetic 
foot and underwent amputation between January 2020 and 
September 2024, of both genders, all ages and with complete 
medical records. The exclusion criteria were patients with 
incomplete medical records.

A comprehensive sample was taken, where all patients 
diagnosed with diabetic foot and who underwent amputation 
between January 2020 and September 2024 were included. A 
total of 241 patients were included in the analysis.

A pre-designed checklist was prepared to collect data about: 
patients’ demographics: (Age, Gender, Nationality), year of 
amputation, DM clinical data, chronic diseases, pattern of 
amputation: (type: Minor, major or both types of amputation), 
type, level and causes of amputation, history of wet or dry 

gangrene, site of admission, duration of hospital stay, ICU 
admission, number of admissions related to DM, presence of 
osteomyelitis, previous surgeries and laboratory data.

Ethical approval and informed consent statement: Ethical 
approval for the study was obtained from the Regional Research 
Ethics Committee, Qassim Province, Saudi Arabia (Approval 
number 607/46/648). The need for informed consent was 
waived due to the retrospective design of the study.

Data were statistically analyzed using the (SPSS) application 
version 26. To investigate the association between the variables, 
the Chi-squared test (χ2) was applied to qualitative data that was 
expressed as numbers and percentages. Quantitative data was 
expressed as mean and standard deviation (Mean ± SD), where 
the Kruskal Wallis tests was applied for non-parametric variables. 
Multivariate logistic regression analysis was performed to identify 
independent predictors (risk factors) of major amputation. A 
P-value of <.05 was considered as statistically significant.
Results.

Of the studied 241 patients, 140 (58.1%) had an age more than 
60 years, 165 (68.5%) were males, and 127 (94.2%) had a Saudi 
nationality. Almost one quarter of amputations (65: 27%) were 
done in 2023 and 62 (25.7%) were done in 2021 (Table 1).

Table 2 demonstrates that most patients (238: 98.8%) had type 
2 DM, 151 (62.7%) were on oral hypoglycemic agents, and 
185 (76.8%) were on Insulin treatment. Most of patients (195: 
80.9%) had chronic diseases with HTN (179: 91.7%), and CVD 
(132: 67.6%) the most common comorbidities.

The amputation data are illustrated in (Table 3, Figure 1,2,3 
and 4), It was found that 238 (98.8%) of patients underwent 
amputation, with 187 (77.6%) had minor amputation and 73 
(30.3%) had major amputation. As for all amputations, 168 
(69.7%) had minor amputation, 54 (22.4%) had major amputation, 
while 19 (7.9%) had both types of amputation. As for those who 
had minor amputation (n.: 187), the level of amputation was the 

Variable No. (%)
Age (years)
<30 1 (0.4)
30-40 2 (0.8)
41-50 23 (9.5)
51-60 75 (31.1)
>60 140 (58.1)
Gender 
Female 76 (31.5)
Male 165 (68.5)
Nationality 
Non-Saudi 14 (5.8)
Saudi 127 (94.2)
Year of amputation
2020 28 (11.6)
2021 62 (25.7)
2022 51 (21.2)
2023 65 (27)
2024 35 (14.5)

Table 1. Distribution of studied patients according to their demographic 
characters and year of amputation (No.: 241).

Variable No. (%)
Diabetes type
Type 1 3 (1.2)
Type 2 238 (98.8)
Use oral hypoglycemic agents
No 90 (37.3)
Yes 151 (62.7)
Use Insulin treatment
No 56 (23.2)
Yes 185 (76.8)
Chronic disease 
No 41 (17)
Yes 195 (80.9)
NA 5 (2.1)
If yes, specify: (No.: 195)
CVD 132 (67.6)
HTN 179 (91.7)
Diabetic neuropathy 16 (8.2)
Diabetic nephropathy 15 (7.6)
CKD 65 (33.3)
Malignancy 3 (1.5)

Table 2. Distribution of studied patients according to DM clinical data, 
and chronic diseases (No.: 241).
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Figure 1. Percentage distribution of types of all amputations among studied patients.

Figure 2. Percentage distribution of levels of minor amputation (no.: 187).

Figure 3. Percentage distribution of levels of major amputation (no.: 73).
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Figure 4. Percentage distribution of causes of amputation.

Amputation 3 (1.2)
No 238 (98.8)
Yes 
Type of amputation
Minor amputation 187 (77.6)
Major amputation 73 (30.3)
All amputations
Minor amputation 168 (69.7)
Major amputation 54 (22.4)
Both 19 (7.9)
Level of minor amputation (no.: 187)
Big, second and third toes 1 (0.5)
Big and second toe 1 (0.5)
Index and middle finger 1 (0.5)
Transmetatarsal 28 (14.9)
Great toe or first ray 59 (31.5)
Other toes 97 (52.1)
level of major amputation (no.: 73)
Above knee 15 (20.5)
Below knee 58 (79.5)
Cause of amputation 
Infection 128 (53.1)
Critical ischemia 73 (30.3)
NA 23 (9.5)
Trauma 12 (5)
Critical ischemia & Infection 4 (1.7)
Trauma & Infection 1 (0.4)
History of dry gangrene
No 167 (69.3)
Yes 74 (30.7)
History of wet gangrene
No 143 (59.3)
Yes 98 (40.7)

Table 3. Amputation data: type, level and causes and history of wet or 
dry gangrene (No.: 241).

Variable No. (%)
Site of admission
ER 142 (58.9)
Outpatient 70 (29)
Referral 29 (12)
Duration of hospital stay
<5 days 79 (32.8)
5-10 days 78 (32.4)
11-15 days 44 (18.3)
>15 days 40 (16.6)
ICU admission
No 201 (83.4)
Yes   40 (16.6)
Number of admissions related to diabetes status
1 133 (55.2)
2 41 (17)
3 18 (7.5)
4 9 (3.7)
>4 40 (16.6)
Presence of osteomyelitis
No 177 (73.4)
Yes   64 (26.6)
History of previous surgeries
No 146 (60.6)
Yes   95 (39.4)
HbA1C % (Mean ± SD) 9.41 (2.37)
WBCs 10^3/uL (Mean ± SD) 11.79 (7.23)
Creatinine umol/L (Mean ± SD) 142.49 (150.03)
Hb g/Dl (Mean ± SD) 11.19 (2.23)

Table 4. Site of admission, duration of hospital stay, ICU admission, 
number of admissions related to DM, presence of osteomyelitis or 
previous surgeries and laboratory data (No.: 241).
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great toe or first ray for 31.5%, Transmetatarsal for 28 (14.9%), 
while more than half (97: 52.1%) had other toes amputations. 
According to patients who under-went major amputation (n.: 
73), 58 (79.5%) had below knee. The most common causes of 
amputation were infection (128: 53.1%) and critical ischemia 
(73: 30.3%). Among patients, 74 (30.7%) and 98 (40.7%) had 
dry and wet gangrene respectively.

Table 4 shows that 142 (58.9%) of patients were admitted 
through the ER, 79 (32.8%) had a hospital stay of less than 5 
days, while78 (32.4%) had a duration of 5-10 days. Of them, 

40 (16.6%) were admitted to the ICU, 133 (55.2%) had one 
admission related to DM, while 40 (16.6%) had more than 4 
admissions. The prevalence of osteomyelitis was 64 (26.6%) 
and 95 (39.4%) had a history of previous surgery. The mean 
values of HbA1C %, WBCs 10^3/uL, Creatinine umol/L and 
Hb g/Dl are also illustrated in (Table 4).

The relationship between all amputation types (minor, major 
an both) and patients’ demographics are illustrated in (Table 
5). It was revealed that there were no significant relationships 
(p=>0.05).

Variable Amputation type χ2 CI P-valueMinor amputation No. (%) Major  amputation No. (%) Both amputations No. (%)
Age (years)
<30 1 (0.6) 0 (0.0) 0 (0.0) 7.53 0.43-0.46 .48
30-40 2 (1.2) 0 (0.0) 0 (0.0)
41-50 21 (12.5) 2 (3.7) 0 (0.0)
51-60 51 (30.4) 17 (31.5) 7 (36.8)
>60 93 (55.4) 35 (64.8) 12 (63.2)
Gender 
Female 53 (31.5) 20 (37) 3 (15.8) 2.93 0.2-0.23 .23
Male 115 (68.5) 34 (63) 16 (84.2)
Nationality 
Non-Saudi 10 (6) 2 (3.7) 2 (10.5) 1.21 0.66-0.68 .544
Saudi 158 (94) 52 (96.3) 17 (89.5)
Year of amputation
2020 23 (13.7) 5 (9.3) 0 (0.0) 5.26 .729
2021 42 (25) 16 (29.6) 4 (21.1)
2022 34 (20.2) 11 (20.4) 6 (31.6)
2023 46 (27.4) 13 (24.1) 6 (31.6)
2024 23 (13.7) 9 (16.7) 3 (15.8)

Table 5. Relationship between amputation type and patients’ demographics and year of amputation (No.: 241).

Variable Amputation type χ2 CI P-valueMinor amputation No. (%) Major amputation No. (%) Both amputations No. (%)
Diabetes type
Type 1 3 (1.8) 0 (0.0) 0 (0.0) 1.32 0.66-0.69 .517
Type 2 165 (98.2) 54 (100) 19 (100)
Use oral hypoglycemic 
agents
No 49 (29.2) 30 (55.6) 11 (57.9) 15.88 0.01-0.02 <.001
Yes 119 (70.8) 24 (44.4) 8 (42.1)
Use Insulin treatment
No 38 (22.6) 12 (22.2) 6 (31.6) 0.8 0.71-0.73 .668
Yes 130 (77.4) 42 (77.8) 13 (68.4)
Chronic disease 
No 38 (22.6) 3 (5.6) 0 (0.0) 13.47 0.09-0.01 .009
Yes 126 (75) 50 (92.6) 19 (100)
NA 4 (2.4) 1 (1.9) 0 (0.0)
If yes, specify: (No.: 195)
CVD 85 (50) 38 (70.4) 10 (52.6) 6.88 0.02-0.03 .032
HTN 113 (67.3) 48 (88.9) 18 (94.7) 14.52 0.01-0.02 .001
Diabetic neuropathy 12 (7.1) 2 (3.7) 2 (10.5) 1.28 0.57-0.59 .527
Diabetic nephropathy 6 (3.6) 7 (13) 2 (10.5) 6.82 0.03-0.04 .033
CKD 41 (24.4) 21 (38.9) 3 (15.8) 5.66 0.04-0.06 .059
Malignancy 3 (1.8) 0 (0.0) 0 (0.0) 1.32 0.66-0.68 .517

Table 6. Relationship between amputation type and patients’ demographics and year of amputation (No.: 241).

N.B.: CI = Confidence interval.
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Variable Amputation type χ2 CI P-valueMinor amputation No. (%) Major amputation No. (%) Both amputations No. (%)
Causes of amputation 
Critical ischemia 57 (33.9) 12 (22.2) 4 (21.1) 18.41 0.05-0.09 .002
Critical ischemia 
& Infection 1 (0.6) 3 (5.6) 0 (0.0)

Infection 80 (47.6) 35 (64.8) 13 (68.4)
Trauma 10 (6) 2 (3.7) 0 (0.0)
Trauma & Infection 0 (0.0) 0 (0.0) 1 (5.3)
NA 20 (11.9) 2 (3.7) 1 (5.3)
History of Dry gangrene
No 128 (76.2) 30 (55.6) 9 (47.4) 12.83 0.01-0.04 .002
Yes 40 (23.8) 24 (44.4) 10 (52.6)
History of Wet gangrene
No 102 (60.7) 31 (57.4) 10 (52.6) 0.56 0.75-0.78 .752
Yes 66 (39.3) 23 (42.6) 9 (47.4)
Site of admission
ER 95 (56.5) 37 (68.5) 10 (52.6) 3.19 0.5-0.53 .525
Outpatient 53 (31.5) 11 (20.4) 6 (31.6)
Referral 20 (11.9) 6 (11.1) 3 (15.8)
Duration of hospital stay
<5 days 59 (35.1) 12 (22.2) 8 (42.1) 8.56 0.19-0.21 .2
5-10 days 54 (32.1) 20 (37) 4 (21.1)
11-15 days 31 (18.5) 8 (14.8) 5 (26.3)
>15 days 24 (14.3) 14 (25.9) 2 (10.5)
ICU admission
No 159 (94.6) 24 (44.4) 18 (94.7) 16.3 0.1-0.2 <.001
Yes   9 (5.4) 30 (55.6) 1 (5.3)
Number of admissions 
related to diabetes status
1 113 (67.3) 15 (27.8) 5 (26.3) 16.57 0.1-0.2 <.001
2 30 (17.9) 10 (18.5) 1 (5.3)
3 10 (6) 5 (9.3) 3 (15.8)
4 7 (4.2) 1 (1.9) 1 (5.3)
>4 8 (4.8) 23 (42.6) 9 (47.4)
Presence of osteomyelitis
No 116 (59) 48 (88.9) 13 (68.4) 8.51 0.01-0.02 .014
Yes   52 (31) 6 (11.1) 6 (31.6)
History of 
previous surgeries
No 116 (59) 23 (42.6) 7 (36.8) 16.84 0.01-0.02 <.001
Yes   52 (31) 31 (57.4) 12 (63.2)
HbA1C % (Mean ± SD) 9.46 ± 2.32 9.16 ± 2.25 9.58 ± 3.11 0.69* .707
WBCs 10^3/uL 
(Mean ± SD) 10.68 ± 5.97 15.42 ± 9.93 11.32 ± 5.05 15.91* <.001

Creatinine umol/L 
(Mean ± SD) 127.5 ± 136.3 200.77 ± 183.47 109.32 ± 123.34 10.02* .007

Hb g/Dl (Mean ± SD) 11.58 ± 2.35 10.17 ± 1.74 10.58 ± 1.17 9.5** <.001

Table 7. Relationship between amputation type and its causes, gangrene, site of admission, duration of hospital stay, ICU admission, number of 
admissions related to DM, history of osteomyelitis or previous surgeries (No.: 241).

N.B.: 	 CI = Confidence interval, * = Kruskal Wallis test, ** = ANOVA test.
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Variable Adjusted OR 95% CI P-value
Age >60 years 1.32 0.72 – 2.41 0.365
Male gender 0.88 0.48 – 1.61 0.682
HbA1c (%) 0.96 0.84 – 1.10 0.579
CVD 2.41 1.18 – 4.92 0.016
Diabetic nephropathy 2.87 1.09 – 7.54 0.033
Chronic diseases (any) 3.12 1.01 – 9.61 0.048
Infection as cause 2.76 1.34 – 5.68 0.006
ICU admission 6.15 2.87 – 13.17 <0.001
WBCs (per 1×10³/uL increase) 1.08 1.03 – 1.14 0.002
Creatinine (per 10 µmol/L increase) 1.04 1.01 – 1.07 0.008
Hb (g/dL) 0.79 0.68 – 0.92 0.003
>4 admissions (vs. 1 admission) 3.54 1.62 – 7.74 0.002
Previous surgery 2.11 1.12 – 3.98 0.021

Table 8. Multivariate logistic regression analysis of predictors (risk factors) of major amputation (No.: 241).

Table 6 shows that the prevalence of having both types of 
amputation was significantly lower among patients on oral 
hypoglycemic agents (8: 42.1%), however it was significantly 
higher among those having chronic diseases (100%) (P=<.05). 
The prevalence of major amputation only was significantly 
higher among patients having CVD (38: 70.4%), or Diabetic 
nephropathy (13%) (P=<.05).

Table 7 shows that undergoing both types of amputations were 
higher among patients whose amputation cause was infection 
(13: 68.4%), and who had a history of history of dry gangrene 
(10: 52.6%) (P=<.05). At the same time, patients who had both 
amputation types had a significant higher percent of having 
more than four admissions related to DM (9: 47.4%), or had a 
history of previous surgery (12: 63.2%) (P=<.05). On the other 
hand, the prevalence of major amputations was significantly 
higher among patients who were admitted to the ICU (30: 
55.6%), who had a higher mean WBCs (15.42 ± 9.93 10^3/uL) 
and who had a higher mean Creatinine level (200.77 ± 183.47 
umol/L) (p=<0.05). While minor amputations were significantly 
higher among patients who had a higher mean Hb level (11.58 ± 
2.35 g/Dl) (P=<.05). Table 7 shows that undergoing both types 
of amputations were higher among patients whose amputation 
cause was infection (13: 68.4%), and who had a history of 
history of dry gangrene (10: 52.6%) (P=<.05). At the same 
time, patients who had both amputation types had a significant 
higher percent of having more than four admissions related 
to DM (9: 47.4%), or had a history of previous surgery (12: 
63.2%) (P=<.05). On the other hand, the prevalence of major 
amputations was significantly higher among patients who were 
admitted to the ICU (30: 55.6%), who had a higher mean WBCs 
(15.42 ± 9.93 10^3/uL) and who had a higher mean Creatinine 
level (200.77 ± 183.47 umol/L) (p=<0.05). While minor 
amputations were significantly higher among patients who had 
a higher mean Hb level (11.58 ± 2.35 g/Dl) (P=<.05).

Numerous independent predictors of major amputation were 
found using multivariate logistic regression analysis. The best 
predictor was ICU hospitalization (OR = 6.15, p < 0.001). 
Additionally, the risk was considerably higher for patients with 
more than four hospital admissions (OR = 3.54, p = 0.002). 
Major amputation was significantly predicted by the presence of 
chronic diseases (OR = 3.12, p = 0.048), diabetic nephropathy 
(OR = 2.87, p = 0.033), cardiovascular disease (OR = 2.41, p = 

0.016), infection as a cause (OR = 2.76, p = 0.006), and history 
of prior surgery (OR = 2.11, p = 0.021). Additionally linked to 
greater risk were higher creatinine levels (OR = 1.04, p = 0.008) 
and higher white blood cell counts (OR = 1.08, p = 0.002). On 
the other hand, a lower risk of major amputation was linked to 
higher hemoglobin levels (OR = 0.79, p = 0.003).
Discussion.

Limb amputation is a common surgical intervention among 
patients with diabetic foot complications [14]. However, 
the amputation patterns remain insufficiently under-stood, 
particularly in certain regions of Saudi Arabia [15]. This study 
aims to address this gap by examining the specific types and 
patterns of limb amputations related to diabetic foot conditions 
in the Qassim Region.

This study found that 58.1% of the patients were older than 60 
years old. In contrast, investigations conducted in Nigeria and 
India found that patients were younger [16, 17]. This issue may 
be related to the notable advancements in primary healthcare 
facilities and health services that have been spread out over 
Saudi Arabia in the past ten years.

A ten-year national executive strategy to control diabetes 
(2010-2020) and prevent the condition in the Saudi population 
was approved by the Ministry of Health (MOH). The foundation 
of the strategy is the complete involvement of all private facilities 
and the government in achieving its goals. Additionally, it aims 
to raise health awareness about diabetes and the variables 
that increase the risk of injury among members of the Saudi 
community [18]. Furthermore, the Saudi government has 
acknowledged the gravity of the diabetes epidemic and has 
taken a number of steps, such as Vision 2030, which focuses on 
enhancing public health and lowering the incidence of chronic 
illnesses like diabetes as part of the Kingdom's transformative 
plan. Moreover, Saudi Arabia had a national diabetes center 
devoted to diabetes prevention, teaching, and research [19].

The study revealed a high prevalence of minor amputations 
(77.6%) among patients with diabetic foot ulcers in the Qassim 
region. This finding aligns with results from other studies, such 
as Gong et al. in China, which reported a76.4% prevalence and 
Lo et al. in Singapore, which found 53% prevalence among 
similar patient populations [20,21]. These results highlight 
that minor amputations are a common intervention for diabetic 
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patients globally, underscoring the importance of early detection, 
preventive management, and comprehensive care in reducing 
the risk of amputation.

The great toe, or first ray, was the most commonly reported 
minor amputation (31.5%) among patients, consistent with 
findings from a Saudi study by Tashkandi et al., which identified 
toe amputation as the most frequent type among diabetic patients 
admitted to three major hospitals in Jeddah, Saudi Arabia [18]. 
Furthermore, below-the-knee amputation (58 cases, 79.5%) was 
the most commonly reported major amputation among diabetic 
patients in our study. This aligns with the findings of Wang et al., 
who observed that lower-extremity and transtibial amputations 
were the most common major amputations performed on 
diabetic foot ulcer (DFU) patients in Jeddah, Saudi Arabia, 
thereby highlighting the common patterns of both minor and 
major amputations among DFU patients [23].

The current study identified infection (128: 53.1%) and critical 
ischemia (73: 30.3%) as the most common causes of amputation 
among diabetic foot ulcer (DFU) patients. These findings are 
consistent with a Saudi study by Almohammadi et al., which 
re-ported infection as the leading cause of amputation, and 
with Musa et al., who identified ischemic ulcers as a significant 
contributing factor [24,25] Together, these studies highlight the 
major contributors to amputation and the clinical progression 
among DFU patient.

The study reported a significantly higher prevalence of both 
types of amputation among patients with chronic diseases, 
particularly those with cardiovascular disease (CVD) and 
diabetic nephropathy. This increased risk may be attributed 
to factors such as impaired immune function, vascular 
insufficiency, and delayed treatment, all of which contribute to 
poor wound healing in these groups. These findings underscore 
the importance of early intervention, including timely detection 
and management of high-risk patients, to improve outcomes in 
individuals with diabetic foot ulcers (DFUs).

The primary limitation of this study is its retrospective, single-
center design, which may introduce selection bias, as records 
are often chosen based on relevance and data availability. 
Additionally, since data on amputation patterns among 
diabetic foot ulcer (DFU) patients were extracted from medical 
records, potential inaccuracies, incomplete documentation, and 
variability in clinical practices may have affected data quality. 
Furthermore, the study was conducted at a single facility, 
Sheikh Fahad Alawidah Diabetic Foot Center in Buraidah, 
Qassim region, Saudi Arabia, which limits the generalizability 
of the findings to other settings or populations. As a specialized 
referral center, the facility is more likely to receive patients with 
advanced or complicated DFU cases, which may overrepresent 
severe disease and higher amputation rates compared to the 
general diabetic population in the region. Therefore, the 
findings may not fully reflect the overall trend of DFU-related 
amputations in the broader Qassim region. Another limitation 
was lack of follow-up and outcome data.
Conclusion.

This retrospective analysis of 241 diabetic foot patients in 
the Qassim region reveals a predominant pattern of minor 

amputations (77.6%), with infection serving as the primary 
driver (53.1%) followed by critical ischemia (30.3%). 
The demographic profile shows an aging population with 
established type 2 diabetes, where below-knee amputations 
constitute the majority (79.5%) of major procedures, while toe 
amputations dominate minor interventions. Notably, patients 
with cardiovascular comorbidities and diabetic nephropathy 
demonstrated significantly higher rates of major amputations, 
and those requiring ICU admission showed elevated 
inflammatory markers and renal dysfunction, indicating more 
severe systemic involvement.

The findings underscore the critical need for a multifaceted 
prevention strategy targeting infection control and vascular 
assessment in diabetic foot care within the Qassim healthcare 
system. Early identification of high-risk patients—particularly 
those with cardiovascular disease, nephropathy, and recurrent 
admissions—combined with aggressive infection management 
protocols, may substantially reduce the progression from minor 
to major amputations. These regional patterns provide essential 
baseline data for developing targeted interventions and resource 
allocation strategies to address the growing burden of diabetic 
foot complications in Saudi Arabia's healthcare infra-structure.
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