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Abstract

Diabetes mellitus remains a major global health challenge, a global public health burden affecting over 463 million adults, fre-
quently leading to complications such as neuropathy, nephropathy, and retinopathy. Among these, diabetic foot ulcers stand out 
due to their strong association with chronic infection, critical limb ischemia, and a high incidence of non-traumatic lower ex-
tremity amputations. DFUs often arise from a combination of peripheral neuropathy, vascular insufficiency, and impaired im-
mune function. Poor glycemic control further heightens the risk, creating a chronic inflammatory environment that is prone to 
infection and delayed wound healing. Osteomyelitis is a frequent and severe complication in patients with recurrent DFUs. It is 
commonly caused by polymicrobial pathogens, most notably Staphylococcus aureus and Pseudomonas aeruginosa. When such 
infections are unresponsive to medical management—including debridement, antibiotics, and advanced wound care—surgi-
cal intervention such as below-knee amputation (BKA) becomes imperative to prevent systemic infection, sepsis, and death.

We present the case of a 55-year-old male with persistent, recurrent diabetic foot osteomyelitis due to poorly controlled type 
2 diabetes, unresponsive to extensive non-surgical management. Ultimately, the patient underwent a BKA incorporating an 
innovative, patient-centered approach: preservation of a healthy, tattooed skin area for autologous coverage of the surgical 
site. This technique promoted functional recovery and contributed positively to the patient's psychological well-being. This 
case highlights the importance of making timely surgical decisions and integrating psychosocial factors in managing complex 
diabetic foot infections.

Introduction
Diabetic Foot Ulcers (DFUs) are among the most debilitating 
complications of diabetes mellitus, affecting nearly one in four 
diabetic patients during their lifetime and accounting for over 
two-thirds of all non-traumatic lower extremity amputations 
globally [1,2]. These chronic wounds typically result from a 
combination of peripheral neuropathy, microvascular insuf-
ficiency, and impaired immune response, disrupting wound 
healing and increasing vulnerability to infection [2]. Persistent 
hyperglycemia contributes to endothelial dysfunction and im-
pairs leukocyte function, thereby reducing tissue oxygenation 
and phagocytic efficiency, which facilitates bacterial invasion 
and biofilm formation in chronic wounds. Diabetic Foot Osteo-
myelitis (DFO), a progressive infection of bone arising from 
the contiguous spread of a foot ulcer, develops in approximate-

ly 20% of DFUs and drastically increases the risk of limb loss 
if inadequately treated [3]. 

In DFO, addressing risk factors for re-infection, such as poor 
blood supply, impaired wound healing, and comorbid condi-
tions, is crucial, as these factors contribute to chronic infec-
tions and increase the likelihood of complications, including 
prolonged antibiotic therapy and amputation. Considering 
these factors is essential for improving the management and 
outcomes of diabetic foot osteomyelitis [4]. DFO remains 
diagnostically elusive, despite its prevalence, due to overlap-
ping signs with soft tissue infections and nonspecific clinical 
presentations. These emphasize the urgent need for improved 
diagnostic strategies and early intervention to prevent irrevers-
ible outcomes such as multi-organ failure and death.

https://dx.doi.org/10.46998/IJCMCR.2025.54.001330
https://dx.doi.org/10.46998/IJCMCR.2025.54.001330


 ijclinmedcasereports.com                                                                                                                                           Volume 54- Issue 1

2

Citation: Abshiro H Mayow*, Shirice Lesane1, Abdi Mayow and Frederick Tiesenga. Functional and Psychosocial Optimization in Below-Knee 
Amputation for Persistent Refractory Diabetic Foot Osteomyelitis: A Unique Case Report of Autologous Tissue Reconstruction with Symbolic Skin 
Preservation and Literature Review. IJCMCR. 2025; 54(1): 005
DOI: 10.46998/IJCMCR.2025.54.001330

From a microbiological standpoint, DFO is often polymicro-
bial, with Staphylococcus aureus and Pseudomonas aeruginosa 
forming persistent biofilms that shield pathogens from immune 
clearance and limit the efficacy of antibiotic therapy [5]. The 
diabetic metabolic environment, marked by chronic hypergly-
cemia, alters host-microbe dynamics by impairing neutrophil 
chemotaxis, cytokine signaling, and glycemic homeostasis. 
This complex interplay between endocrine dysfunction and 
microbial colonization underpins the chronicity of DFO and its 
resistance to treatment. Accurate diagnosis typically relies on 
bone biopsy, deep tissue cultures, and MRI imaging; however, 
delays in recognition or inadequate sampling can lead to treat-
ment failure [6]. Clinicians must also consider systemic fac-
tors, such as serum hemoglobin A1c levels, glycated hemoglo-
bin (HbA1c), nutritional deficiencies, and concurrent vascular 
disease, which significantly influence infection resolution and 
surgical candidacy [2, 7].

Standard treatment for DFO begins with prolonged systemic 
antibiotics, surgical debridement, and relieving pressure from 
the affected foot using specialized footwear or mobility aids, a 
process known as offloading, which requires extended moni-
toring over weeks or months [8]. However, persistent infec-
tion, poor glycemic control, patient non-compliance, and struc-
tural deformities frequently limit the success of conservative 
care [3,9]. When osteolysis, necrosis, or systemic involvement 
is present, Below-Knee Amputation (BKA) becomes not only 
appropriate but often life-saving to prevent sepsis and multior-
gan failure [10,11]. Although amputation is typically reserved 
as a last resort, timely surgical intervention, integrated with 
multidisciplinary planning, has been shown to preserve func-
tion and enhance outcomes [12]. Despite this, literature rarely 
addresses the psychosocial burden of amputation or the role of 
body image preservation in recovery. Humanistic approaches, 
such as intentionally preserving culturally or personally sig-
nificant skin, like tattoos, may provide psychological benefits 
and support holistic recovery [13,14].

This is a rare and compelling case report involving a 55-year-
old man with uncontrolled type 2 diabetes who developed 
chronic, recurrent osteomyelitis involving both the foot and 
proximal tibia. After multiple failed conservative management, 
including debridements, IV antibiotics, and wound care, he un-
derwent a BKA. This case is distinct due to the intentional in-
traoperative preservation of a tattooed skin area with symbolic 
value, which was used as autologous coverage for the amputa-
tion site. This novel approach minimized complications while 
honoring the patient’s identity and emotional needs. It empha-
sizes the importance of humanistic and patient-centered strate-
gies in surgical decision-making. It underscores the need for 
personalized care models that address both clinical outcomes 
and the psychosocial dimensions of recovery.

Case Presentation
A 55-year-old White male with a five-year history of poorly 
controlled type 2 diabetes mellitus presented to the emer-
gency department with worsening pain, purulent drainage, 
and a foul odor from a chronic right lower extremity wound. 
His past medical history was significant for recurrent diabetic 
foot osteomyelitis, for which he had undergone four previous 
surgical procedures on the same limb, including irrigation and 
debridement, placement of antibiotic beads, and insertion of 
an antibiotic-impregnated spacer into the proximal tibia. He 

had a longstanding history of poor glycemic control (HbA1c 
>10%) and admitted to daily cigarette smoking and nonadher-
ence to his daily oral anti-diabetic medications of metformin 
and glimepiride.

Upon examination, the patient appeared pale and dehydrated, 
with a pulse of 106 beats per minute, blood pressure of 164/80 
mmHg, and an oxygen saturation of 95%. Local Examination 
findings included peripheral edema and tenderness. An ulcer 
was noted on the plantar surface of the right foot, with a fibrin-
ous base and surrounding maceration (Figure 1a–b). Addi-
tional examination on the surrounding area revealed a separate 
chronic 5 × 3 cm ulcer with fibrinous exudate on the anterior 
proximal tibia with exposed spacer portions (Figure 2). Lab-
oratory data showed leukocytosis (WBC 14.2 × 10^9/L), el-
evated C-reactive protein (CRP) (96 mg/L), anemia (Hb 11 g/
dL), and thrombocytopenia (platelets 340 × 10^9/L). Imaging 
(Figure 3) indicated cortical thickening, focal osteolysis, and 
periosteal reaction consistent with chronic osteomyelitis. MRI 
also showed edema and signal changes in the tibialis posterior 
muscle, confirming the diagnosis. Consistent with prior cul-
tures, deep tissue samples revealed polymicrobial infection, in-
cluding Staphylococcus aureus and Pseudomonas aeruginosa.

Figure 1(a-b–): Gross clinical photographs of a chronic 
diabetic ulcer on the plantar surface of the right foot. Figure 
1a shows a direct plantar view displaying ulceration with a 

fibrinous base and surrounding tissue maceration. Figure 1b 
demonstrates the Oblique plantar view, highlighting the le-

sion's depth, borders, and peripheral inflammation.

Figure 2: Gross image of the anterior aspect of the right 
proximal tibia showing a 5 × 3 cm wound with exposed soft 

tissue, fibrinous exudate, and partial exposure of the underly-
ing antibiotic spacer.

https://dx.doi.org/10.46998/IJCMCR.2025.54.001330
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Figure 3: An X-ray of the right lower extremity demonstrates 
features consistent with chronic osteomyelitis (Black arrow), 
including cortical thickening (white arrow), periosteal new 
bone formation, focal sclerosis, and areas of bone destruc-

tion.
Outpatient management remained unsuccessful as the patient's 
hyperglycemia remained uncontrolled despite medication ad-
justments and dietary interventions, thus contributing to the 
progressive nature of the infection. Despite several weeks of 
intravenous antibiotics, infectious disease consultation, and 
culture sensitivity studies, the wound failed to improve and 
continued to exhibit purulent drainage. While in the hospital, 
anti-diabetes agents were discontinued, and hyperglycemia 
was managed with physiological insulin. Nutrition services 
initiated a diabetic-appropriate, low-glycemic index diet, even-
tually stabilizing glucose levels (<200 mg/dL) before surgery. 
Given the complexity and severity of the infection, the surgery 
team determined that the only viable curative option was a be-
low-knee amputation (BKA). The patient was informed of the 
possibilities with full explanations given, and he chose to “pro-
ceed with surgery and do everything possible to save” his life. 
The patient demonstrated an understanding of his treatment 
regimen, which included multiple rounds of medical manage-
ment, culture-directed intravenous antibiotics, and surgical de-
bridements; however, the infection persisted. Due to treatment-
refractory diabetic foot osteomyelitis and the risk of systemic 
spread, below-knee amputation (BKA) was ultimately required 
as a life- and limb-saving intervention. A humanistic approach 
gave special surgical consideration to preserving a region of 
healthy, tattooed skin proximal to the ulcer. The tattoo was cul-
turally symbolic to the patient, and maintaining it offered an 
opportunity to address both reconstructive and psychosocial 
aspects of his care. During surgery, a portion of the healthy 
skin was successfully used as autologous coverage for the am-
putation site (Figures 4a and 4b).

Postoperatively, the patient was managed with IV vancomycin 
and cefepime. His vitals remained stable, and wound healing 
proceeded without complication. Daily dressing changes re-
vealed a clean surgical site with no signs of erythema, drain-
age, or dehiscence. Sensory function was preserved distal 
to the incision, and pain was managed effectively. Physical 
therapy was initiated within days, and by discharge, the pa-
tient was mobilized with a walker and was compliant with the 
recommended physical therapy, nutritional, and glycemic pre-
scriptions. The patient had significant physical improvement at 

Figure 4(a-b–): Postoperative images following below-knee 
amputation with innovative reconstructive preservation. 

Figure 4a depicts a Clean surgical site on the right lower 
extremity showing well-approximated sutures and absence 

of drainage or erythema. Figure 4b shows Preservation of a 
tattooed region on healthy skin, which was utilized as autolo-
gous tissue coverage for the wound, serving both functional 

reconstruction and symbolic significance to the patient.
follow-up and expressed emotional satisfaction with the out-
come. He noted that preserving his tattoo provided a sense of 
identity and continuity that aided his psychological adjustment 
post-amputation. The integration of functional and symbolic 
preservation played a crucial role in supporting the physical 
and emotional dimensions of his recovery. Overall, this case 
uniquely bridges surgical innovation with patient-centered 
values, demonstrating that successful outcomes in refractory 
diabetic foot osteomyelitis are defined not solely by infection 
control or limb salvage but also by preserving identity, dignity, 
and emotional resilience.

Discussion
Diabetic foot ulcers are one of the well-known complications 
of Diabetes Mellitus and hence impose significant morbidity, 
mortality, and healthcare costs globally [2]. These chronic 
wounds develop due to multiple factors, including peripheral 
neuropathy, vascular insufficiency, defective wound healing, 
persistent hyperglycemia, and systemic inflammation, leading 
to increased immune compromise and endothelial injury. Such 
cascading pathophysiological events create conditions for the 
progressive dysfunction of vascular and endothelial systems, 
as well as functional impairment of the neuropathic system 
[1,2]. Smoking exacerbates the pathophysiology of diabetic 
foot osteomyelitis by impairing microvascular circulation and 
compromising immune function, thereby impairing the body's 
ability to fight infection and delaying tissue healing, which ac-
celerates the progression of the disease and complicates treat-
ment [15]. These factors increase the patient's risk of ulcer for-
mation and limit their effective healing environment, which is 
highly vulnerable to secondary infections, such as osteomyeli-
tis [16]. Diabetic foot ulcers (DFUs) affect approximately 25% 
of individuals with diabetes, with infections complicating over 
two-thirds of cases and leading to a high risk of amputation 
[2, 17]. Key factors, such as peripheral neuropathy, vascular 
insufficiency, and chronic hyperglycemia, hinder healing and 
increase vulnerability to infection [1,9]. These ulcers create 
an environment conducive to bacterial colonization, requir-
ing comprehensive care to prevent severe complications. The 
pathophysiology of diabetic foot osteomyelitis presents sig-
nificant challenges in diagnosis and management; therefore, 
a better understanding of the complexities of this condition 
underscores the importance of early intervention and compre-
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hensive care [1,5,9]. Consequently, special-case investigations 
are critical for prognosis, managing underlying conditions, op-
timizing patient outcomes, and preventing irreversible compli-
cations.

This report investigates a rare case of a 55-year-old white male 
patient with a chronic non-healing diabetic foot ulcer. The pa-
tient had recurrent osteomyelitis infections requiring several 
hospitalizations, consisting of multiple therapies including mi-
nor surgeries, wound care, as well as oral and systemic antibi-
otics. His condition had progressed due to persistent hypergly-
cemia and long-term tobacco use in addition to noncompliance 
with diabetes drugs, which led to osteomyelitis infections 
eroding through bone. Because the infection did not respond 
to treatment and could spread in the body, a below-knee am-
putation was seen as necessary to save his life. After the op-
eration, the man showed noticeable improvement, with stable 
vital signs and a reduction in signs of inflammation. Postopera-
tively, the patient displayed remarkable clinical improvement, 
with vital signs stabilized, scant wound exudate, and decreased 
inflammatory markers. This rare case demonstrates the need to 
address the biological aspects of osteomyelitis, its psychologi-
cal ramifications, and the need to retain patient identity through 
reconstructive procedures. It also highlights the urgency and 
multidisciplinary nature of the intervention addressing physi-
cal and mental health.

Osteomyelitis occurs in close pronearof patients with DFU or 
diabetic foot infectations, respectively; approximately 90% of 
those cases are found in the forefoot A reduced immune sys-
tem and poor blood circulation could also be the reasons why 
uncontrolled diabetic patients suffer from osteomyelitis-the 
entry point, therefore, becomes from the skin to tissue to bone. 
Skin ulcer-to-bone transfer of bacteria usually occurs in dia-
betic foot osteomyelitis. Their activities cause chronic inflam-
mation, entry of white blood cells, changes in blood flow, and 
death of bone tissue, further aggravating the symptomatology 
and treatment of DFUs [17]. Diabetic foot osteomyelitis is a 
complex and rapidly progressing complication of diabetes that 
requires immediate and effective intervention due to its poten-
tial for systemic spread. Patients typically present with signs 
of localized infection, including erythema, swelling, warmth, 
and purulent discharge, accompanied by radiological evidence 
confirming bone involvement [18]. 

In severe cases, such as this patient's, the ulcer can be massively 
open with signs of necrosis due to persistent infection. Initiat-
ing treatment is crucial for patients with osteomyelitis, in addi-
tion to robust glycemic control. As such, a standard regimen of 
conservative management is repeated debridement, irrigation, 
and a long course of broad-spectrum antibiotics. Emerging Sci-
entific evidence suggests that short-course and oral antibiotics 
may offer viable alternatives to long-term hospitalization, im-
proving patient compliance and reducing healthcare costs [8]. 
Unfortunately, these conservative approaches have limitations, 
with early surgical intervention being crucial to prevent pro-
gression to foot necrosis, sepsis, and multi-organ dysfunction. 
Poor glycemic control, non-compliance, and smoking severely 
hinder the success of conservative treatments, resulting in per-
sistent infections and complications [11, 19]. All this evidence 
underscores the urgent need for a multispecialty and aggressive 
approach to diabetic foot osteomyelitis to prevent complica-
tions and improve patient outcomes.

The critical modifiable risk factors in our patients include per-
sistent high blood sugar levels, non-compliance with diabetes 
medications, and smoking, which contribute to the ineffec-
tiveness of these treatments, leading to osteomyelitis eroding 
through bone. Early surgical intervention, such as a below-knee 
amputation, was required to prevent life-threatening complica-
tions like sepsis and multi-organ dysfunction. Surgical and an-
tibiotic treatment, as well as control, remain essential elements 
in the management of this condition [3,8]. Due to the complex-
ities surrounding diagnosis and management in diabetic foot 
osteomyelitis, one must carefully unravel its underlying mech-
anisms and include the role of lifestyle factors such as smoking 
in making the condition more complex. The pathogenesis and 
mechanism of diabetic foot osteomyelitis are driven by a com-
plex interplay of immune dysfunction, vascular insufficiency, 
and hyperglycemia, with smoking exacerbating these underly-
ing mechanisms [18,19]. Smoking compounds these factors by 
further reducing blood flow and inhibiting immune response. 
Smoking induces vascular constriction and decreases oxygen 
delivery to tissues, exacerbating ischemia and impairing the 
body's ability to fight infections.

Furthermore, nicotine in tobacco exposure impairs neutrophil 
function, which reduces the body's ability to combat bacterial 
infections effectively [19]. In this case, the patient's smoking 
history significantly accelerated the progression of the proin-
flammatory nature of osteomyelitis by impairing circulation 
and weakening immune defenses, which allowed bacteria to 
migrate from the skin ulcer into the bone. Persistent chronic 
inflammation leads to impaired blood flow, resulting in sub-
sequent tissue and bone necrosis, which further complicates 
the clinical situation [17]. These underlying mechanisms for 
diabetic foot osteomyelitis, such as immune impairment and 
microbial resistance, create a great need for individualized 
treatment. This is particularly crucial in immunocompromised 
patients like this patient with uncontrolled diabetes, where ad-
dressing modifiable risk factors is imperative to successfully 
managing the current condition and preventing infections. Al-
though hyperglycemia, and smoking played a pivotal role in 
the progression of this patient's diabetic foot osteomyelitis by 
exacerbating poor circulation and impairing immune function, 
which contributed to the spread of infection from the skin ul-
cer to the bone, However, one crucial aspect is considering the 
psychological and emotional impacts of diabetic foot osteomy-
elitis, as it comes with significant amounts of suffering; much 
psychosocial support is needed to promote comprehensive re-
habilitation and recovery [16,19].

Mental ailments such as depression and anxiety are highly 
prevalent in individuals with chronic diseases, exacerbating 
physical symptoms, impairing treatment adherence, and accel-
erating disease progression. Preserving aspects of self-identity, 
such as tattoos, has been shown to mitigate psychological dis-
tress, including anxiety and body dysmorphia, thereby promot-
ing better mental health outcomes and improving overall quali-
ty of life [20,21]. The psychological well-being of patients with 
diabetic foot osteomyelitis is compromised mainly because this 
is a chronic condition, one that has severe implications, one 
of which can include loss of limb. We emphasize the impor-
tance of preserving the patient's symbolic identity, which can 
be achieved by integrating tattoos into reconstructive surgery. 
Such preservation has been shown to have a positive impact on 
mental health, improving body image and promoting psycho-
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