(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 4 (373) Anpeus 2026

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennuuHckue HoBocTH I'py3uun
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business Press.
Published since 1994. Distributed in NIS, EU and USA.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which
are of experimental, theoretical and practical character; publishes original research, reviews, commen-
taries, editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full
text content is available through EBSCO databases.

GMN: Meaununnckue HoBocTH I'py3un - exxeMecsuHbli pelieH3UpyEeMblil HayYHbIHN KypHal, U3AaéTcs
Penaxumonnoit komierueit ¢ 1994 roma Ha pPycCKOM W aHIJIMMCKOM SI3BIKaX B IIEJISIX TOIJEPIKKH
MEAMIIMHCKON HayKd M YIy4dlIeHHUs 30paBOOXpaHeHHs. B KypHase myOIMKYIOTCSI OpUTMHAJIbHBIE
Hay4HbIE CTaThbH B 00JIACTU MEIUIIMHBI, OMOJIOTUH U (papMaliy, CTaTbl 0030pHOT0 XapakTepa, HayuHbIe
cO0O011IeHNs, HOBOCTH METUIIMHBI U 3/ipaBooxpaHenus. XKypuan unnexkcupyercs B MEDLINE, orpaxén
B 0aze nanHbix SCOPUS, PubMed u BUHUTU PAH. IlonHOTEKCTOBBIE CTAThU KypHaia JTOCTYIHBI
yepe3 b/ EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg(36096m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, [omdmswagbls
Lbodgosd@om gomagyoobs s 533-0l 39360909d0L, aobosmengdols, 0beyglE®ool, byermgbgdols
s 39bgd0ldgBYyggegdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Fo Gyl
> 0baaoly® gbgody J3g9bwgds 9Jb3gM0dgbG o, mgm@oygmo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyamos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgendolsfgmdos EBSCO-I dmbsigdms dsbgdowsb.

WEBSITE
www.geomednews.com



K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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-
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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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Table 1. Distribution of studied patients according to their demographic
characters and year of amputation (No.: 241).

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)

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
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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 (¥2) 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 minoramputation, 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

Table 2. Distribution of studied patients according to DM clinical data,
and chronic diseases (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)
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Figure 1. Percentage distribution of types of all amputations among studied patients.
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Figure 3. Percentage distribution of levels of major amputation (no.: 73).
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Table 3. Amputation data: type, level and causes and history of wet or Table 4. Site of admission, duration of hospital stay, ICU admission,

dry gangrene (No.: 241). number of admissions related to DM, presence of osteomyelitis or
previous surgeries and laboratory data (No.: 241).
Amputation 31.2) Variable No. (%)
No 238 (98.8) Site of admission
Yes ER 142 (58.9)
Type of amputation Outpatient 70 (29)
Minor amputation 187 (77.6) Referral 29 (12)
Major amputation 73 (30.3) Duration of hospital stay
All amputations <5 days 79 (32.8)
Minor amputation 168 (69.7) 5-10 days 78 (32.4)
Major amputation 54 (22.4) 11-15 days 44 (18.3)
Both 19 (7.9) >15 days 40 (16.6)
Level of minor amputation (no.: 187) ICU admission
Big, second and third toes 1(0.5) No 201 (83.4)
Big and second toe 1(0.5) Yes 40 (16.6)
Index and middle finger 1(0.5) Number of admissions related to diabetes status
Transmetatarsal 28 (14.9) 1 133 (55.2)
Great toe or first ray 59 (31.5) 2 41 (17)
Other toes 97 (52.1) 3 18 (7.5)
level of major amputation (no.: 73) 4 9@3.7)
Above knee 15 (20.5) >4 40 (16.6)
Below knee 58 (79.5) Presence of osteomyelitis
Cause of amputation No 177 (73.4)
Infection 128 (53.1) Yes 64 (26.6)
Critical ischemia 73 (30.3) History of previous surgeries
NA 23 (9.5) No 146 (60.6)
Trauma 12 (5) Yes 95 (39.4)
Critical ischemia & Infection 4 (1.7 HbA1C % (Mean £ SD) 9.41 (2.37)
Trauma & Infection 1(0.4) WBCs 10”3/uLL (Mean + SD) 11.79 (7.23)
History of dry gangrene Creatinine umol/L (Mean + SD) 142.49 (150.03)
No 167 (69.3) Hb g/DI (Mean + SD) 11.19 (2.23)
Yes 74 (30.7)
History of wet gangrene
No 143 (59.3)
Yes 98 (40.7)
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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 1073/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).

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

. Amputation type
Variable Minl(’)r amputzgon No. (%) Major amputation No. (%) Both amputations No. (%) 12 c1 P-value
Age (years)
<30 1 (0.6) 0 (0.0) 0(0.0) 7.53 10.43-0.46 .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) 293 10.2-0.23 .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) 509.3) 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 6. Relationship between amputation type and patients’ demographics and year of amputation (No.: 241).

. Amputation type
Variable Minl:)r amputz)l]:,ion No. (%) Major amputation No. (%) Both amputations No. (%) 12 c P-value
Diabetes type
Type 1 3(1.8) 0 (0.0) 0(0.0) 132 10.66-0.69 |.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 10.01-0.02 <.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 10.09-0.01 .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 10.01-0.02 .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) 132 10.66-0.68 |.517

N.B.: CI = Confidence interval.
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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).

. Amputation type

Variable Minor amputation No. (%) Major amputation No. (%) Both amputations No. (%) 12 a P-value
Causes of amputation

Critical ischemia 57 (33.9) 12 (22.2) 4 (21.1) 18.41 10.05-0.09 .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) 856 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 10.1-0.2 <.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/uLL

(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/D1 (Mean + SD) 11.58 £2.35 10.17+£1.74 10.58 £1.17 9.5%%* <.001
N.B.: CI = Confidence interval, * = Kruskal Wallis test, ** = ANOVA test.
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Table 8. Multivariate logistic regression analysis of predictors (risk factors) of major amputation (No.: 241).

Variable Adjusted OR
Age >60 years 1.32
Male gender 0.88
HbAlc (%) 0.96
CVD 241
Diabetic nephropathy 2.87
Chronic diseases (any) 3.12
Infection as cause 2.76
ICU admission 6.15
WBCs (per 1x103/uL increase) 1.08
Creatinine (per 10 umol/L increase) 1.04
Hb (g/dL) 0.79
>4 admissions (vs. 1 admission) 3.54
Previous surgery 2.11

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/DI) (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 =
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95% CI P-value
0.72-2.41 0.365
0.48 -1.61 0.682
0.84-1.10 0.579
1.18—-4.92 0.016
1.09 -7.54 0.033
1.01 -9.61 0.048
1.34 -5.68 0.006
2.87-13.17 <0.001
1.03-1.14 0.002
1.01 -1.07 0.008
0.68—-0.92 0.003
1.62-7.74 0.002
1.12-3.98 0.021

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



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
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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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