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Abstract
Limb amputation in trauma and orthopedic practice is performed both in the acute post-
traumatic setting and as a consequence of long-standing chronic osteomyelitis. These
scenarios differ substantially in pathogenesis, surgical burden, and microbiological
profile; however, comparative data within a single tertiary trauma center remain limited.
The aim of this study was to compare clinical characteristics and microbiological patterns
of traumatic and post-osteomyelitic limb amputations.
Methods. A retrospective analysis was conducted on 34 patients who underwent limb
amputation in 2025. Twenty-three cases were classified as traumatic amputations and
eleven as post-osteomyelitic amputations. Demographic variables, amputation level,
length of hospital stay, number of previous surgical procedures, microbiological findings,
and antimicrobial resistance patterns were evaluated.
Results. Traumatic amputations predominantly involved the upper extremity and were
mainly limited to digit-level injuries. Post-osteomyelitic amputations more frequently
affected the lower limb and were associated with a prolonged surgical history and
multiple prior interventions. Positive intraoperative cultures were identified in one-third
of osteomyelitis cases. Methicillin-resistant Staphylococcus aureus (MRSA) was the most
common pathogen, followed by Pseudomonas aeruginosa; all isolates demonstrated
multidrug resistance. No pathogens were isolated in traumatic cases.
Conclusions. Traumatic amputations in the present cohort were associated with a
relatively favorable clinical course, characterized by predominantly distal levels of
amputation, minimal infectious burden, and a high likelihood of primary stump healing.
In contrast, post-osteomyelitic amputations reflected advanced stages of chronic
infection and were associated with prolonged disease history, repeated surgical
interventions, and the presence of resistant microbial flora.

Keywords: limb amputation, osteomyelitis, microbiological profile, antimicrobial
resistance.
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1. Introduction

Limb amputation remains one of the most
devastating ends in trauma and orthopedic practice,
leading to permanent disability, reduced quality of life,
and increased mortality. Complicated infections of bone
and soft tissues constitute a major cause of major limb
amputation, particularly chronic osteomyelitis, which
frequently develops following severe trauma, open
fractures, and repeated surgical interventions on the
affected limb [1-6].

Clinical and epidemiological data indicate that
postoperative and post-traumatic forms account for up
to 80% of all osteomyelitis cases. Furthermore, 10-30%
of acute episodes progress to chronic disease,
characterized by persistent infection foci, sequestra
formation, and sinus tracts [2,3]. Chronic osteomyelitis
is marked by impaired local vascularization, necrotic
bone tissue, and biofilm formation, all of which
substantially limit the effectiveness of systemic
antimicrobial therapy and necessitate repeated surgical
procedures [1,7,8]. Even with contemporary
reconstructive strategies, including the use of local
antibiotic carriers and staged treatment protocols,
infection may persist for years, maintaining a
significant risk of limb loss [1,7,9].

Global data highlight the considerable burden of
major amputations on healthcare systems. In France, for
example, approximately 7,800 major lower limb
amputations are performed annually, with
uncontrolled infection representing the primary direct
cause in more than half of cases, rather than critical limb
ischemia alone [10]. In several clinical series, infectious
complications - including osteomyelitis and purulent-
necrotic lesions of the foot and lower leg - constituted
the leading indication for amputation in 60-65% of
patients [10]. The presence of osteomyelitis has also
been independently associated with increased rates of
hospitalization, repeat surgical procedures, and
subsequent amputations during long-term follow-up
[11].

An additional concern is the relationship between
chronic osteomyelitis and the rising prevalence of
antimicrobial resistance. Studies of limb infections and
diabetic = foot syndrome consistently identify
*Staphylococcus aureus®, *Pseudomonas aeruginosa®,

2. Materials and Methods

A retrospective cross-sectional analysis was
conducted using clinical data from patients who
underwent upper or lower limb amputation at a tertiary
trauma and orthopedic inpatient center. The study
period extended from late 2024 to late 2025, based on
medical records (first hospitalization: December 2024;
last discharge: November 2025) (Table 1).

and Gram-negative Enterobacteriaceae as the
predominant pathogens. Methicillin-resistant *S.
aureus® (MRSA) accounts for approximately 30% of
isolates, while multidrug-resistant (MDR) strains of
*Pseudomonas* and other Gram-negative bacteria
comprise 20-30% [8,12]. The presence of MDR
organisms is associated with more severe clinical
courses, repeated exposure to broad-spectrum
antimicrobial therapy, increased risk of reconstructive
failure, and a higher likelihood of eventual amputation
[7,8,12].

In recent years, the principles of a comprehensive
orthoplastic approach to post-traumatic osteomyelitis
have gained increasing acceptance. This strategy
integrates radical debridement, restoration of skeletal
stability and load-bearing capacity, soft tissue defect
coverage, and targeted antimicrobial therapy within a
multidisciplinary framework [4,7,9]. Nevertheless, even
in specialized centers, amputation remains unavoidable
in a subset of patients presenting with recurrent
infection, unstable fixation constructs, severe
deformities, and intractable pain. Contemporary series
of post-traumatic osteomyelitis of the lower extremity
report amputation rates ranging from 1% to 12.5%, and
functional outcomes, even in remission, remain
significantly inferior to population norms [9].

Against this background, particular clinical
interest is directed toward trauma and orthopedic
patients in whom the decision to amputate is made
either during the acute post-traumatic period or after
years of repeated limb-salvage attempts in the setting of
chronic osteomyelitis. In countries characterized by
high rates of road traffic and occupational injuries,
limited access to early specialized care, and an elevated
baseline prevalence of antimicrobial resistance - such as
those in Central Asia - this issue is especially pressing
[13]. However, the literature provides scarce data
directly comparing traumatic and post-osteomyelitic
amputations within a single trauma center, including
detailed  evaluation  of  infectious  history,
microbiological profiles, antimicrobial resistance
patterns, and prior surgical interventions.

All patients who underwent limb amputation due
to acute trauma or post-traumatic osteomyelitis were
included in the analysis. Patients whose amputations
were performed for other indications (e.g.,
malignancies, primary vascular diseases) or who had
incomplete medical documentation were excluded.

https:/ldoi.org/10.52889/1684-9280-2026-77-3-jt0050
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Data were obtained from inpatient medical records
and discharge summaries, which included detailed
information on medical history, diagnosis, mechanism
of injury or clinical course of osteomyelitis,
microbiological findings, and treatment regimens.

The following variables were extracted:

e C(linical variables: length of hospital stay,
indication for amputation, level of amputation, and
number of surgical interventions;

*  Paraclinical variables: microbiological culture
results from the amputation stump, antimicrobial
resistance patterns, antibiotic therapy regimens, and

*  Demographic variables: age and sex;

comorbid conditions.

Table 1 - Criteria’s of the study

Category

Criteria

Inclusion criteria

¢ Patients who underwent upper or lower limb amputation in 2024-2025.

* Amputation performed due to trauma or post-traumatic osteomyelitis.

e Complete medical documentation (inpatient medical record, discharge
summary, operative reports).

e Age =18 years.

Exclusion criteria

* Amputations performed for reasons unrelated to trauma or osteomyelitis
(vascular diseases, diabetic foot syndrome, malignancies, frostbite, congenital
malformations).

* Incomplete clinical data (missing discharge summaries, absence of
microbiological culture data, missing operative documentation).

* Repeated hospitalizations of the same patient after a previously performed
amputation (duplicate records).

e Patients younger than 18 years.

Patients were stratified into two groups: Group A
- traumatic amputations (n=23) and Group B - post-
osteomyelitic amputations (n=11).

Statistical analysis included descriptive and
comparative methods. Continuous variables were
presented as means + standard deviations, while
categorical variables were expressed as frequencies and
percentages.  Between-group  comparisons  of
continuous variables were performed using the
Student’s t-test following assessment of normality.
Proportions were compared using the chi-square (x2)
test or Fisher’s exact test when expected cell counts

3. Results

The study included 34 patients (23 men and 11
women) who underwent limb amputation. The mean
age was 40.4+12.4 years. Men comprised 67,6% of the
overall cohort (80% in Group A and 78% in Group B; the
difference was not statistically significant, p > 0.05).

The mean duration of hospitalization across the
entire cohort was 20.7+44.6 days, with a median of 12
days (range, 4-249 days). Median hospital stay was
slightly longer in Group B (14.0 days) compared with
Group A (10.0 days); however, this difference did not
reach statistical significance (p>0.05).

Table 1 summarizes the baseline characteristics of
the cohort. The majority of patients underwent upper

were small. A p-value <0.05 was considered statistically
significant. Data analysis was conducted using SPSS
(IBM Corp., Armonk, NY, USA) and standard statistical
software packages.

Use of clinical records was authorized by
institutional licensing and conducted in accordance
with applicable sanitary and regulatory standards.

The study protocol was approved by the Local
Ethics Committee of the National Center of
Traumatology and  Orthopedics named after
Academician N.D. Batpenov.

limb amputations (79,4%, n=27), while lower limb
amputations accounted for 20,6% (n=7). The mean
length of inpatient stay (“bed-days”) was 18.1+12.3 days.

Nearly all patients had a documented history of
either domestic or occupational trauma. Fifteen patients
(52%) sustained work-related injuries, 11 (38%)
experienced domestic trauma (e.g., lacerations caused
by tools or road traffic accidents without major skeletal
destruction), and three cases (10%) were attributed to
street-related injuries. Comorbid conditions were
generally mild and included moderate anemia (n=2)
and minor chronic diseases such as gastritis and asthma
(Table 2).

https://doi.org/10.52889/1684-9280-2026-77-3-jto050
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Table 2 - Overall characteristics of the patient cohort (n=34)

Parameter Value (overall cohort)
Number of patients 34
Men, n (%) 23 (67,6)
Women, n (%) 11 (32,4)

Mean age, years (SD) 40.4 (£12.4)
Length of hospitalization, days 20.7 (+44.6)*
Upper limb amputations, n (%) 27 (79,4)
Lower limb amputations, n (%) 7 (20,6)

Bed-days (mean + SD) 18.1 (£12.3)

*Due to a significant outlier (249 days), the mean value exceeds the median for several variables

Comparison of Groups A and B

No significant differences were observed between
the two groups in terms of baseline demographic
characteristics. The mean age was 40.3£12.9 years in
Group A and 40.6 £11.3 years in Group B (p~0.97). Sex
distribution was also comparable: men accounted for
82,6% of patients in Group A and 81,8% in Group B ( x
? test, p>0.05). The mean length of hospital stay did not
differ significantly between groups (Group A: 25.0 =
52.4 days; Group B: 15.91+6.7 days; p~0.47).

In the traumatic amputation group (Group A),
upper limb involvement predominated. All cases (100%,
n=23) involved amputations of the hand or fingers.
Twenty-two procedures were limited to the
hand/fingers, and one case involved a more proximal
amputation.

In contrast, the post-osteomyelitic group (Group B)
demonstrated a different anatomical distribution.
Lower limb amputations (below- or above-knee) were
performed in 54,5% of patients (n=6), while 45,5% (n=5)

Table 3 - Comparison of Groups A and B

underwent upper limb amputations, primarily
involving the fingers.

The difference in anatomical distribution between
groups was statistically significant (p~0.001). Notably,
no traumatic patient underwent lower limb amputation,
whereas 6 of 11 patients in Group B required below- or
above-knee amputation.

Similarly, the level of amputation differed
substantially between groups. In Group A, the
overwhelming majority of procedures were digit
amputations (22/23), with only one high-level
amputation (proximal upper limb). In Group B, digit
amputations accounted for five cases, below-knee
amputations for four cases, and one patient underwent
an above-knee amputation.

Overall, the traumatic cohort was characterized
predominantly by distal, limited upper limb
amputations, whereas the osteomyelitis cohort
included a significantly higher proportion of major
lower limb amputations ( x *=11.23, p~=0.003) (Table 3).

Group B
Group A ot
Parameter (osteomyelitis), p-value
(trauma), n =23 n=11
Mean age (years) 40.3+12.9 40.6 £11.3 0.97 (t-test)
Men, n (%) 19 (82,6%) 9 (81,8%) >0.05 (x3)
Length of hospitalization (days) 25.0+ 524 159+6.7 0.47 (t-test)
Upper limb amputations, n (%) 23 (100%) 5 (45,5%) — (boundary value)
Lower limb amputations, n (%) 0 6 (54,5%) 0.001 (x?)
Hand/finger amputations 22 (95%) 5 (45,5%) 0.003 (x?
Below-knee (transtibial) 0 5 (45,5%) 0.003 (x?
Above-knee (transfemoral) 1 (5%) 1(9,1%) NS

The anatomical localization (upper vs. lower limb)
and level of amputation differed significantly between
groups (p<0.01), consistent with differences in
underlying pathogenesis. Group B was characterized
by late-stage osteomyelitis involving the talus and tibia,
whereas Group A predominantly included acute hand
trauma.

Clinical Observations

Clinical Case 1. Occupational traumatic finger
amputation

A 5l-year-old female sustained an occupational
injury to the left hand following contact with the
rotating mechanism of an industrial dough-mixing
machine. The diagnosis was complete traumatic
amputation of digits II-IV at the level of the middle
phalanges (ICD-10 code 568.2).

https:/ldoi.org/10.52889/1684-9280-2026-77-3-jt0050
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Emergency microsurgical replantation of the
amputated segments was performed 8 hours after
injury, including restoration of skeletal fixation and
vascular anastomoses. In the early postoperative
period, progressive ischemia of the distal segments

developed despite ongoing anticoagulant and
vasoactive therapy. On postoperative day 13, revision
surgery was performed with formation of functionally
adequate stumps of digits II-IV (Figure 1).

Figure 1 - (A) Radiograph of the left hand at initial hospital admission. (B) Follow-up radiograph of the left hand after
surgical treatment (replantation of digits 1I-1V)

The postoperative course was uneventful, with no
infectious  complications. The stumps healed
satisfactorily and were functionally adequate. This case
illustrates the wunfavorable prognosis of digital
replantation following crush injuries caused by rotating

machinery, even when timely microsurgical
intervention is performed.
Clinical ~ Case 2. Chronic  post-traumatic

osteomyelitis of the lower leg resulting in amputation

A 44-year-old male presented with a long-standing
history of right lower leg trauma sustained in 1998 and
multiple subsequent surgical interventions, including
osteotomy, intramedullary fixation, hardware removal,
external fixation, and sequestrectomy.

At the time of admission, the patient exhibited a
chronic wound located in the distal third of the lower
leg (6x3 cm) with exposed bone, pronounced cicatricial
deformity, and significant impairment of weight-
bearing function (Figure 2).

Figure 2 - (A) Radiographs of the right lower leg (anteroposterior and lateral views) at admission, demonstrating
radiographic signs consistent with chronic osteomyelitis of the tibia. (B) Follow-up radiographs of the right lower leg
(anteroposterior and lateral views) after amputation at the level of the proximal third. The bone transection surface appears
regular; the stump is well formed, with no radiographic evidence of residual bone destruction

Chronic  osteomyelitis of the tibia was
radiographically confirmed. Given the prolonged,
recurrent course of infection, functional insufficiency of
the affected segment, and high risk of further relapse, a

decision was made to proceed with definitive surgical
management. Amputation of the right lower extremity
was performed at the level of the proximal third of the
leg.

https://doi.org/10.52889/1684-9280-2026-77-3-jto050
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The postoperative course was uneventful, and the
stump healed satisfactorily. This case illustrates the
typical outcome of long-standing chronic osteomyelitis
when limb-salvage strategies prove ineffective.

Microbiological Findings and Antimicrobial Therapy

In Group B, positive intraoperative stump cultures
were obtained in 4 of 11 patients (36,4%), whereas no
pathogens were isolated from stump cultures in Group
A (2=4.28, p=0.04).

Three isolates were identified as methicillin-
resistant Staphylococcus aureus MRSA (S. aureus), and
one as Pseudomonas aeruginosa EBSL (P. aeruginosa).
No positive cultures were detected among patients with
traumatic amputations. The predominance of S. aureus
as a leading pathogen in chronic osteomyelitis is
consistent with existing literature; in our cohort, MRSA
accounted for two-thirds of all isolated strains.

All identified isolates demonstrated multidrug
resistance. The MRSA strains were resistant to beta-

lactam  antibiotics  (including penicillins and
cephalosporins) as well as chloramphenicol. The P.
aeruginosa isolate exhibited resistance to most
commonly used cephalosporins and ampicillin.
Detailed antimicrobial susceptibility profiles are
presented in Table 4.

Antimicrobial therapy was selected based on
microbiological findings and clinical presentation. The
majority of patients - particularly in Group A - received
first- or second-generation cephalosporins (cefazolin or
cefuroxime), administered intramuscularly either as
monotherapy or in combination regimens.

In one case of confirmed MRSA infection,
vancomycin was  prescribed following  serial
susceptibility testing that demonstrated resistance to
first-line  agents. = Overall, empirical therapy
predominantly consisted of cephalosporins, while
glycopeptides (vancomycin) were used in cases
involving MRSA.

Table 4 - Main microbiological findings and treatment (isolated pathogens in Group B patients)

Pathogen No. (n) Antimicrobial resistance* Antibacterial therapy
S. aureus (MRSA) 3 [-lactams (penicillins, Vancomyecin (1 g IV)
cephalosporins,
chloramphenicol)
P. aeruginosa 1 Cefepime, cefotaxime, Ceftazidime (1 g IM)

ceftazidime, ampicillin

Complete antimicrobial susceptibility data (see
institutional ~ laboratory = reports) = demonstrated
multidrug resistance in all three cases (drug classes to
which resistance was documented are underlined).
MRSA refers to Staphylococcus aureus strains resistant
to oxacillin/methicillin.

The proportional distribution of isolated
pathogens: two-thirds were attributed to S. aureus
MRSA and one-third to P. aeruginosa. In international
literature, S. aureus and coagulase-negative
staphylococci are most frequently reported as leading
causative agents of chronic osteomyelitis. Our findings
further emphasize the substantial contribution of S.
aureus to post-traumatic bone infections.

Frequency and Causes of Amputation

Amputations resulting from acute trauma (Group
A) accounted for approximately two-thirds of all cases
(67,6%). The majority were related to domestic or
occupational incidents. Twelve patients sustained
digital injuries in the workplace (e.g., entrapment in
tools or machinery, lacerations), while eight injuries
occurred in domestic settings, including three road
traffic accidents without major skeletal destruction. One
male patient sustained a severe occupational injury

involving entrapment of the hand in a meat-processing
machine. Overall, domestic trauma represented the
leading cause (60%) of traumatic amputations, followed
by industrial accidents (40%).

In the post-osteomyelitic group (32.4% of the
cohort), the primary underlying factor was chronic
purulent-inflammatory bone disease. Most of these
patients (7 of 11) had a remote history of limb trauma or
prior surgical intervention that progressed to chronic
osteomyelitis (disease duration ranging from 4 months
to 14 years). The remaining three patients underwent
amputation  following  exacerbation of acute
osteomyelitis, typically within 24 weeks after an
infected injury.

In 6 of 11 cases (54.5%), the pathological focus was
located in the lower extremity (chronic osteomyelitis of
the tibia or calcaneus), while in 5 (45.5%) cases it
involved the upper extremity (distal phalanges of the
hand). Recognized contributing factors such as skin
necrosis and impaired circulation were documented in
three patients, including those with type 2 diabetes
mellitus or obliterative arterial disease of undetermined
severity.

https://doi.org/10.52889/1684-9280-2026-77-3-jto050
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Table 5 - Causes of amputation and surgical burden in Groups A and B

Parameter Group A (trauma), Group B (osteomyelitis), p-value
n=20 n=9
Primary cause of amputation Acute mechanical Chronic/recurrent —
injury osteomyelitis
Domestic injuries, n (%) 9 (39.1%) — —
Occupational injuries, n (%) 14 (60.9%) — —
Chronic osteomyelitis, n (%) — 7 (63.6%) —
Acute osteomyelitis, n (%) — 4 (36.4%) —
Median number of surgeries prior 1.0 4.0 <0.01
to amputation
Mean number of surgeries (+ SD) 1.3+0.6 34+19 <0.01
Repeat stump revision, n (%) 1 (4.3%) 3 (27.3%) 0.04

Table 5 summarizes the frequency and underlying
causes of amputations. In the traumatic group,
amputations were predominantly isolated digital
procedures following acute mechanical injuries. In
contrast, Group B was characterized by repeated and
staged surgical interventions for long-standing
osteomyelitis, often preceded by multiple debridements
and stump revisions (median number of procedures in
Group B: 4.0 vs. 1.0 in Group A, *p*<0.01).

Clinical Course of Osteomyelitis

Analysis of Group B revealed marked
heterogeneity in disease course. In three patients,
amputation was performed during the acute phase of
osteomyelitis (ICD-10 code M86.1), 14-30 days after the
initial injury. In the remaining cases, amputation was
indicated for chronic osteomyelitis (M86.4), with
disease duration ranging from 4 months to 14 years.

The mean number of surgical procedures prior to
amputation in Group B was 3.4 (SD=1.9; median 4),
whereas most patients in Group A required only a
single surgical stage (1.35+0.75; median 1; p<0.001).
These findings are consistent with the well-established

need for repeated debridement and staged
reconstruction in chronic osteomyelitis.

4. Discussion

The findings of the present study reflect

contemporary patterns in limb amputation and
demonstrate clear differences between traumatic
amputations and those performed in the context of
chronic or recurrent osteomyelitis.

Although trauma remains the leading indication
for amputation orthopedic  practice, post-
osteomyelitic amputations are associated with a
substantially more complex clinical course. In our
cohort, these cases were characterized by prolonged
disease duration, repeated surgical interventions, and
the presence of resistant microbial flora.

in

The high prevalence of multidrug-resistant
organisms (MRSA and Pseudomonas aeruginosa) in
Group B likely reflects repeated antibiotic exposure and
prior hospitalizations. Eradication of these infections is
complicated by biofilm formation and fluctuating
polymicrobial colonization.

Outcomes and Complications

According to medical records, all patients were
discharged with a well-formed stump suitable for
prosthetic fitting or complete healing, including those
who underwent revision procedures for osteomyelitis.
No in-hospital mortality was recorded. No major early
postoperative  complications  (sepsis,
hemorrhage) were observed.

In three cases (27.3% of Group B), additional
surgical intervention on the stump was required within
1-3 months after amputation to improve stump contour
or address residual inflammation; all of these patients
belonged to Group B. Thus, amputations performed in
the setting of post-osteomyelitic infection were more
frequently associated with subsequent corrective or
revision procedures, whereas in acute traumatic cases,
stump formation was typically completed in a single
stage.

massive

This observation is consistent with the established
concept of osteomyelitis as a chronic, relapsing
condition, particularly in the presence of biofilm-
forming pathogens [14,15].

In the osteomyelitis group, resistant pathogens
were identified in a subset of patients, including
methicillin-resistant Staphylococcus aureus (MRSA)
and Pseudomonas aeruginosa. Although positive
cultures were obtained only in a limited number of
cases, the predominance of MRSA among identified
isolates is in line with published data indicating that S.
aureus remains the leading pathogen in chronic post-
traumatic osteomyelitis [16,17].

https://doi.org/10.52889/1684-9280-2026-77-3-jto050
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The ability of MRSA to form biofilms on bone
surfaces and implants significantly complicates
eradication and contributes to treatment failure [18]. At
the same time, given the small number of
microbiologically confirmed cases in our cohort, these
findings should be interpreted with caution.

In contrast, traumatic amputations demonstrated a
comparatively low infectious burden, with no
pathogens isolated from stump cultures. This is
consistent with clinical observations that isolated acute
trauma, in the absence of established infection, is
associated with a lower risk of secondary osteomyelitis
and a higher likelihood of uncomplicated stump
healing [19]. Similar trends have been reported in large
cohort studies, where infectious complication rates
following primary traumatic amputations remain
substantially lower than in infection-related
amputations [20].

A key distinguishing feature of the osteomyelitis
group was the cumulative surgical burden. Patients
underwent multiple procedures prior to definitive
amputation, with a median of four interventions. This
aligns with international data showing that
management of chronic osteomyelitis often requires
staged treatment strategies, including repeated
debridement and reconstruction [21]. The prolonged
disease duration observed in our cohort, ranging from
several months to more than a decade, further supports
the concept of osteomyelitis as a persistent and difficult-
to-eradicate condition [22].

Another notable finding was the difference in the
level of amputation. Proximal amputations, including

5. Conclusion

Traumatic amputations in the present cohort were
associated with a relatively favorable clinical course,
characterized by predominantly distal levels of
amputation, minimal infectious burden, and a high
likelihood of primary stump healing.

In contrast, post-osteomyelitic ~amputations
reflected advanced stages of chronic infection and were
associated with prolonged disease history, repeated
surgical interventions, and the presence of resistant
microbial flora. These findings emphasize the
importance of early diagnosis, timely radical surgical
management, and targeted antimicrobial therapy, as
chronic osteomyelitis remains a major risk factor for
limb loss.
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T.A.; Editing and approval of the final version of the
manuscript - A.D., A.A.

below-knee and above-knee procedures, were observed
exclusively in the osteomyelitis group, whereas
traumatic amputations were predominantly limited to
the digits. This pattern has been widely described in the
literature and is typically associated with extensive soft
tissue damage, chronic infection, and structural bone
destruction that preclude limb-salvage strategies [23].
Previous studies report that a considerable proportion
of patients with advanced or recurrent osteomyelitis
ultimately require major amputation, particularly in
cases of delayed presentation or inadequate initial
management [24].

The antimicrobial treatment strategies observed in
this study generally correspond to current clinical
recommendations. In cases of MRSA infection,
glycopeptides such as vancomycin were used,
consistent with international guidelines. For Gram-
negative pathogens, including P. aeruginosa, therapy
was based on antipseudomonal agents such as
cephalosporins or aminoglycosides [25]. The use of
first- and second-generation cephalosporins in
traumatic cases reflects standard perioperative
prophylaxis in clean or contaminated injuries.

Study Limitations. This study is based on data from
a single specialized center and covers a one-year period,
which may limit the generalizability of the findings. In
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statistical power of subgroup analyses, particularly for
microbiological outcomes and less common clinical
scenarios.
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Tyiingeme

TpaBMaToAOIMAABIK-OPTONEAVABIK ToXXipubede asK-KOA aMIIyTallMsAaphl JKeael >KapakaT caldapblHaH Aa,
y3aKKa CO3blAFaH CO3bLAMaAbl OCTEOMMEAUT asChlHAa Aa OpblHAaAaAbl. Bya kauMHMKaAbBIK >Karaalidap maToreHesi,
XVPYPIUAABIK ayBIPTIIAAbIFBI JKoHEe MIUKPOOMOAOTMAABIK epeKIleAiKTepi OOMBIHINIA e4dyip aliblpMalllblAbIKTapFa Je.
Aaitaa 6ip MaMaHAaHABIPBLAFAH OPTaABIK IIeHOepiHAe KYPTi3iAreH caabICTRIpMaAbl AepeKTep HIeKTeyAi.

3epTTey MaKcaThl: >KapakKaTThIK >KoHE OCTEOMMeAUTTEH KeWMiHIi aMIyTalusdapAblH KAMHMKAABIK >KoHe
MMKPOOMOAOTVIABIK €pPeKIeAiKTepiH CaaBbICTHIPY.

Ogaicrepi. 2025 Xblabl adK-KOA aMIyTalMsCBIH ©TKepreH 34 HayKacka PeTpOCIeKTUBTI Tadjay >KYprisiaji.
Oumig iminge 23 >kaFAaii - JkapakaTThK, 11 kafaail — >kapakaTTaH KeliHTi cO3bLAMaAbl OCTEOMUEANTKe OaiiAaHbICTEL.
AdemMorpapusabK AepeKTep, aMIlyTauusl AeHrelli, ToCImMTaAusdanus Y3aKTBIFBI, aAABIHFBI OTaJdapAblH CaHBL
MUKPOOMOAOTUAABIK HOTIUKeAep JKoHe aHTUMUKPOOTHIK TYPaKTHIABIK KYPBLABIMBI OaFalaHABbL.

Harmoxeaepi. JKapakaTTelk aMIlyTanjusaap HeTi3iHeH >KOFapF¥bl asdK-KOA JAeHIeiliHJe >XKoHe caycaKTapMeH
mekreaai. OcTeoMueAnTTeH KeWMiHIL aMIlyTalMsidap TOMEHTi asK-KoAja >KMi OpPbIHAAABIN, Y3aK XUPYPIUAABIK,
aHaMHe30eH >KoHe KOIlcaTbhlAbl apadacyJapMeH cumartaaAbl. HaykactapapH ymreH OipiHaze OaKTepMAABIK ©CiHAL
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aHBIKTaAAbl. Ko3ABIpFRINITAP apacklHAa METUIIUAAVHTE PE3UCTEHTTi aATBIH TycTeC CTapMAOKOKK OackiM GOAABL
Cupex xargaitiga Pseudomonas aeruginosa Ttipkeagi. bapaslk mramMmgap HOAMPE3UCTEHTTI cuUIaTrra 0OAABI.
JKapakatTThIK TorTa MUKpOOTBIK ©CiM aHBIKTaAMaJBblL.

KoproiteiHabl.  bakblaaHfaH — KOropTadarbl — >KapakKaTThIK — aMIIyTalusdap  KAMHMKAABIK — aFbIMBIHBIH
CaABICTBIPMAAbl TypAe KoAaiiabl O0AybIMEH, Heri3iHeH asK-KOAABIH AMCTaAbAi AeHreiige KecidyiMeH, MUHMMaAAbI
MHQEKOUABIK >KYKTeMeMeH >KoHe TYKBIAABIH OipiHIMiAiKTI >Ka3bldy BIKTMMAaAABIFBIHBIH >KOFapBLABIFEIMEH
cumnarraaasl. KepiciHille, ocreoMMeANTTeH KeliHTi aMITyTalsaAap CO3bLAMaAbl MH(EKIVISTHBIH aCKBIHFAH CaThL1apbIH
KOPCeTTi KoHe aypy TapUXBIHBIH Y3aK 0OAyBIMeH, KallTalaHFaH XMPYPIVABIK apasdacylapMeH >KoHe pPe3UCTeHTTi
MUKpPOOTHIK (pAOpaHbIH 00AybIMeH Oail1aHBICTEI OOAABL.

TyitiH ce3aep: asK-KOA aMIIyTalVsIChl, OCTEOMMEANT, MUKPOOMOAOTUAABIK IPOPUAb, aHTUOUOTHKKE
TO3IMAiAiK.
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Pe3iome

AmryTanus KOHEYHOCTell B TpaBMaTOA0IO-OpPTOIleAMYecKOi IpaKTHKe BBIIIOAHSAETC KaK B OCTPOM
ITOCTTpaBMaTUYeCKOM IIepuoJe, TaK M B KadeCcTBe ITOCAeACTBI AANTEeABHO TEKYIIIeTO XPOHIMYECKOTO OCTeOMIeANTa.
DT clleHapuy CyIIeCTBeHHO pPa3AMJaloTCsl IO IaTOTeHe3y, XMPYPIMYecKoi Harpyske M MUKpPOOMOAOTHMYECKOMY
npopuao. OgHako CpaBHUTEABHBIE JaHHBIE B paMKaX OAHOTO TPaBMaTOAOTMYECKOIO I[eHTpa TPeThero YpOBHI
OCTaIOTCsl OTPaHMYEeHHBIMIA.

ITeapio gaHHOTO MccAelOBaHUA OBLIO CpaBHEHNE KAMHMYECKMX XapaKTEePUCTUK M MUKPOOMOAOTMYECKMX
0CcOOeHHOCTel TpaBMaTUYeCKIX ¥ [IOCTOCTEOMUEAUTNYECKMX aMITyTalluii KOHEYHOCTeIl.

Metogpr. IIpoBegeH peTpOCIIeKTUBHBIN aHaAM3 AaHHBIX 34 IallMeHTOB, IepeHecIINX aMITyTalli0 KOHEUHOCTH
B 2025 roay. ABaaiaTs Tpu cAydast OblaM KAaccPUIMPOBaHHI KaK TpaBMaTH4ecK/e aMIIyTalliy, OAMHHAAIIaTh — Kak
rocrocreommeanTrdeckne. OneHMBaANCh AeMorpadudeckne IIoKa3aTeAl, YPOBEHb aMIIyTalluy, AAUTeABHOCTD
TOCTIUTAAMU3ALINN, KOAUYIECTBO IpeAIIecTBYIOIIIX XUPYPIUUECKUX BMeEIIIaTeAbCTB, pe3yabTaThl
MMKpPOOMOAOIMYECKOTO MCCAeAOBAHYS Y IPOPUAN aHTUOMOTUKOPE3VICTEHTHOCT.

Pesyapratsl. Ilpu TpaBMaTMyeckmx aMIyTallUsX MPeMMYIIECTBEHHO ITOpa’kadach BepXHAS KOHEYHOCTh, U
IOBpe>XXAeHNsA B OCHOBHOM OIpPaHMYMBAaAMCh ypoBHeM ItaablieB. IlocTocTeoMmeanTmyeckme aMIIyTaniuy dalre
3aTparnBaAy HVDKHIOIO KOHEYHOCTh M CONPOBOXAAAUCh AAWTEABHBIM XMPYPTMYeCKMM aHaMHE30M I
MHO>KeCTBeHHBIMM IPeAlIecTBYIOIIMY BMelllaTeAbcTBaMi. I1oA0XuTeAbHbIe MHTpaonepaliOHHbIe IIOCeBbl ObLAY
BBISIB/AEHHI B OAHOI TpeTU cAydaeB ocTeoMMeAnTa. MeTumAAMH-pe3VCTeHTHBIN 30A0TUCTHIN cTapuaA0KOKK (MRSA)
OKazaAcs HamboJee 4acThIM ITaTOTEHOM, 3a HUM cAejoBala CHMHerHoMHas masodka (Pseudomonas aeruginosa); sce
M30AMpPOBaHHBIE IITaMMBbI IIPOAEMOHCTPUPOBAAN MHOXECTBEHHYIO AeKapCTBEHHYIO YCTOMYMBOCTL. B caywasx c
TpaBMaTHMYeCKMMI aMITyTallVsIMJ ITaTOTeHHI BhlAeA€HbI He ObLAML.

BriBogpr. Tpasmarnmueckme amMmyTaliuM B MCCAeAyeMOM KOTOpPTe XapaKTepu30BaAMCh OTHOCUTEABLHO
0AaronpyATHBIM KAMHMYECKMM TedeHMeM, NPeNMYIIeCTBeHHO AVCTaAbHBIM YPOBHEM YyCeYeHMs] KOHEYHOCTH,
MMHMMAaABHOM UMH(PEKIIMOHHOM Harpy3KOMl M BBICOKOM BEPOSITHOCTBIO IIEPBUYHOIO 3a>XMBAEHMS KyAbTH.
ITocrocreoMueAnTNYECKME aMIIyTallUM OTpa’kaAll TepMMHAAbHBIE CTaAUM XPOHMYECKOV WHGpEKUUM U Obau
COMpSIKeHBl C AAUTEABHBIM aHaMHe30M 3a0oJeBaHUs, IIOBTOPHBIMM XMPYPIUUECKMMU BMeIlaTeAbCTBaMU U
HaAW4YUeM Pe3VICTeHTHON MUKPOOHOI (pAOPHL.

Kaiouesble caoBa: ammyTranms  KOHEYHOCTV,  OCTEOMMEAUT, MMKPOOMOAOTMYECKMII  IpOPUA,
aHTUOMOTUKOPE3VICTEHTHOCTb.
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