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Salmonella enteritidis, a non-typhoidal Salmonella (NTS) serotype, rarely causes spondylodiscitis and typically affects immunocompromised 
individuals. We report the first documented case of Salmonella enteritidis-associated thoracic spondylodiscitis in an immunocompetent adult from 
Türkiye. A 32-year-old previously healthy male presented with chronic back pain. Magnetic resonance imaging revealed T7–T8 spondylodiscitis with a 
right-sided paraspinal abscess. Blood cultures were sterile; however, cultures from the drained abscess grew Salmonella spp., identified as Salmonella 
enteritidis, by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry and serotyping. Histopathological examination showed 
abundant polymorphonuclear leukocytes. The patient received eight weeks of antibiotic therapy: two weeks of intravenous ceftriaxone followed by 
six weeks of oral ciprofloxacin, resulting in complete clinical and laboratory recovery. This case underscores the importance of considering NTS in the 
differential diagnosis of vertebral infections, particularly in regions endemic for tuberculosis and brucellosis.
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Tifo dışı Salmonella (NTS) serotiplerinden biri olan Salmonella enteritidis, nadiren spondilodiskite neden olmakta ve genellikle immünkompromize 
bireylerde görülmektedir. Bu raporda, Türkiye’den immünkompetan bir erişkinde Salmonella enteritidis ilişkili torasik spondilodiskit olgusu ilk 
kez sunulmaktadır. Otuz iki yaşındaki, önceden sağlıklı erkek hasta kronik sırt ağrısı ile başvurmuştur. Manyetik rezonans görüntülemede T7–T8 
düzeyinde spondilodiskit ve sağ paraspinal alanda apse saptanmıştır. Kan kültürleri steril olmakla birlikte, drene edilen apse kültüründe Salmonella 
spp. üremiş, tür düzeyinde Salmonella enteritidis olarak tanımlanmıştır. Histopatolojik incelemede yoğun polimorfonükleer lökosit infiltrasyonu 
izlenmiştir. Hasta iki haftalık intravenöz seftriakson ve ardından altı haftalık oral siprofloksasin tedavisi olmak üzere toplam sekiz haftalık antibiyotik 
tedavisiyle tamamen klinik ve laboratuvar iyileşmesi göstermiştir. Bu olgu, özellikle tüberküloz ve brusellozun endemik olduğu bölgelerde, vertebral 
enfeksiyonların ayırıcı tanısında NTS etkenlerinin de göz önünde bulundurulması gerektiğini vurgulamaktadır.

Anahtar Kelimeler: İmmünkompetan, Salmonella enteritidis, spondilodiskit, torasik osteomiyelit, Türkiye

İmmünkompetan Bir Erişkinde Salmonella enteritidis ile İlişkili Torasik Spondilodiskit ve 
Paraspinal Apse: Türkiye’den Bildirilen İlk Olgu
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Introduction

Salmonella enteritidis, a non-typhoidal Salmonella (NTS) 
serotype, is primarily associated with foodborne gastroenteritis. 
Rarely, it can cause focal infections, including spondylodiscitis, 
via hematogenous dissemination. These infections typically 
occur in patients with predisposing conditions such as sickle cell 
disease, leukemia, immunosuppression, aortic aneurysms, or 
solid organ malignancies[1–4].

Several cases of vertebral osteomyelitis and epidural abscess 
due to Salmonella enteritidis have been reported, mainly 
from the United States, Europe, and Asia, and most involved 
immunocompromised hosts[1–9]. In Türkiye, only one case has 
been reported, involving a patient receiving immunosuppressive 
therapy for rheumatoid arthritis[10].

We present the first documented case of Salmonella enteritidis-
associated thoracic spondylodiscitis with paraspinal abscess in 
an immunocompetent adult from Türkiye, contributing to the 
limited literature on this uncommon clinical presentation.

Case Report

A 32-year-old previously healthy male presented with a three-
month history of progressive thoracic back pain. The pain was 
mechanical in character and was not associated with fever, 
weight loss, night sweats, or gastrointestinal symptoms. Physical 
examination revealed mild tenderness over the thoracic spine 
without deformity or scoliosis. Neurological examination was 
unremarkable, and other systemic findings were within normal 
limits.

Laboratory investigations showed a white blood cell count 
of 8,300/µL, erythrocyte sedimentation rate of 17 mm/h 
(reference < 20 mm/h), and C-reactive protein level of 8.7 mg/L 
(reference < 5 mg/L). Thoracic magnetic resonance imaging 
(MRI) demonstrated spondylodiscitis at the T7–T8 level with a 
right-sided paraspinal abscess. Imaging showed T1 hypointense 
and T2/short tau inversion recovery (STIR) hyperintense signal 
changes predominantly involving the T7 and T8 endplates, with 
increased T2/STIR signal intensity in the intervertebral disc space. 
Post-contrast images revealed marked enhancement of the 
endplates and disc. A right-sided paraspinal lesion measuring 
approximately 9 mm, consistent with an abscess extending 
anteriorly, was also observed. These findings were compatible 
with spondylodiscitis and paraspinal abscess.

Given the endemic nature of tuberculosis and brucellosis in 
Türkiye, these infections were initially considered; however, 
both Quantiferon-TB Gold and Brucella agglutination tests were 
negative. Blood cultures remained sterile.

The patient underwent surgical drainage, debridement, and 
posterior stabilization due to progressive symptoms and the 
presence of the paraspinal abscess. Cultures of intraoperatively 
obtained abscess material yielded bacterial growth. Colonies 
were identified as Salmonella spp. using matrix-assisted laser 
desorption/ionization-time-of-flight mass spectrometry (MALDI-
TOF MS; Bruker Daltonics, USA), and serotyping according to the 
Kauffmann–White–Le Minor scheme (SSI Diagnostica, Denmark) 
confirmed the isolate as Salmonella enteritidis. Histopathological 
examination of the abscess wall revealed acute inflammatory 
infiltrates with abundant polymorphonuclear leukocytes. 
Antimicrobial susceptibility testing showed the isolate was 
susceptible to ampicillin, trimethoprim-sulfamethoxazole, 
chloramphenicol, ceftriaxone, and ciprofloxacin.

Further evaluation excluded hematologic disorders, 
immunosuppressive conditions, and vascular pathologies, 
including infected aortic aneurysm. Transthoracic 
echocardiography showed no evidence of endocarditis or cardiac 
involvement.

The patient received intravenous ceftriaxone for two weeks, 
followed by oral ciprofloxacin for six weeks, totaling eight 
weeks of targeted antimicrobial therapy according to the 2015 
Infectious Diseases Society of America (IDSA) guidelines. This 
treatment resulted in full clinical, laboratory, and radiological 
resolution. Follow-up MRI demonstrated complete resolution, 
and no recurrence was observed during one year of follow-up. 

Discussion

Spondylodiscitis is a severe spinal infection associated with 
significant morbidity, particularly when the thoracic spine 
is involved. Globally, the most common causative agents 
are Staphylococcus aureus, Mycobacterium tuberculosis, and 
Brucella species, with geographical and epidemiological factors 
influencing this distribution[1,11]. In Türkiye, both tuberculosis 
and brucellosis remain endemic, with Brucella seroprevalence 
estimated at approximately 4.5%[12]. Accordingly, these pathogens 
are typically prioritized in the initial differential diagnosis of 
spinal infections.

The 2015 IDSA Clinical Practice Guidelines for Native Vertebral 
Osteomyelitis recommend serologic testing for Brucella and 
interferon-gamma release assays for Mycobacterium tuberculosis 
in patients presenting with vertebral infections, particularly in 
endemic regions[1]. However, when these tests are negative or 
the clinical presentation is atypical, less common pathogens, 
including NTS, should be considered.
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In our case, both blood cultures and standard serological tests 
for Brucella and tuberculosis were negative. The pathogen 
was identified only after surgical drainage of a paraspinal 
abscess, highlighting the limitations of relying solely on blood 
cultures and endemic pathogens for diagnosis. This emphasizes 
the importance of direct sampling from the infected site for 
microbiological confirmation.

Vertebral involvement due to Salmonella enteritidis is extremely 
rare, particularly in immunocompetent individuals. Most 
reported cases involve immunosuppressed patients or those with 
significant comorbidities such as hematologic malignancies, 
sickle cell disease, or vascular infections[2–9]. For example, Ikejiri 
et al.[8] described a case of Salmonella enteritidis vertebral 
osteomyelitis complicated by meningitis following influenza A 
infection, while Tomek et al.[5] reported a case associated with a 
mycotic aortic aneurysm in a patient with chronic lymphocytic 
leukemia. In contrast, our patient had no underlying disease or 
predisposing condition, making this presentation particularly 
unusual.

Diagnostic confirmation was achieved by MALDI-TOF MS and 
serotyping after specimen collection from the infection site. 
This approach aligns with the 2015 IDSA guidelines and the 
comprehensive review by Lew and Waldvogel, both emphasizing 
early MRI-based imaging and microbiological confirmation for 
pathogen-specific diagnosis[1,11].

The patient received two weeks of intravenous ceftriaxone 
followed by six weeks of oral ciprofloxacin, totaling eight weeks 
of targeted antimicrobial therapy in accordance with IDSA 
recommendations. This regimen led to full clinical, laboratory, 
and radiological recovery and is consistent with IDSA guidance 
suggesting 6–12 weeks of pathogen-specific therapy for vertebral 
osteomyelitis, depending on clinical response[1].

To our knowledge, this is the first reported case of Salmonella 
enteritidis spondylodiscitis in an immunocompetent adult 
from Türkiye, specifically involving the thoracic spine with a 
paraspinal abscess.

Clinical implications of this case include:

• In endemic regions, Brucella and Mycobacterium tuberculosis 
should be ruled out first; however, rare pathogens such as 
Salmonella enteritidis should be considered in atypical or 
culture-negative cases.

• Blood cultures may not always detect the causative pathogen; 
therefore, image-guided biopsy or surgical sampling is essential.

• Treatment should follow pathogen-specific guidelines with an 
adequate duration of antibiotics.

• Clinicians must recognize that invasive Salmonella infections 
can occur even in immunocompetent individuals.

This case broadens the clinical spectrum of Salmonella enteritidis 
infections and highlights the importance of guideline-based 
diagnostic and therapeutic strategies in spinal infections.
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Introduction: The management of pyogenic spondylodiscitis (PS) remains challenging due to the absence of clear, evidence-based guidelines. This 
study aimed to assess the clinical characteristics, diagnostic and follow-up challenges, and treatment outcomes of patients with PS.

Materials and Methods: The clinical, laboratory, and radiological data of all patients aged ≥18 years who were hospitalized with PS between January 
2015 and June 2024 were retrospectively analyzed.

Results: Among 25 patients diagnosed with PS, 60% were male, with a mean age of 61 ± 10.6 years (range: 41–78). The most common symptoms were 
back or neck pain (88%), difficulty walking (24%), and fever (20%). The mean symptom duration was 2 months. The lumbosacral (60%), thoracic (44%), 
and cervical (12%) regions were the most frequently affected. A total of 84% of patients had at least one comorbidity, and 80% had a predisposing risk 
factor. Blood cultures were positive in 60% of patients. Among the 23 patients who underwent tissue and/or abscess culture, 43.7% and 30% yielded 
positive results, respectively. The most frequently isolated pathogen was methicillin-susceptible Staphylococcus aureus (MSSA) (48%). Among patients 
followed with contrast-enhanced magnetic resonance imaging (MRI), 41.2% demonstrated persistent contrast enhancement without significant 
change. The total treatment duration was 12 ± 4.1 weeks (range: 7–24). Treatment success was achieved in 86.3% of cases, while 3 (13.6%) patients 
experienced recurrence. In all recurrent cases, Staphylococcus aureus was the causative agent, and paraspinal abscess and bacteremia were present 
concomitantly. All recurrent cases had received at least 12 weeks of pathogen-targeted therapy.

Conclusion: Hospitalization and invasive procedures appear to be significant risk factors for PS. Obtaining blood and tissue/abscess cultures before 
initiating antimicrobial therapy enhances the likelihood of pathogen identification. Despite adequate treatment, MRI findings may persist without 
complete radiological resolution. Close monitoring is warranted for potential recurrence when Staphylococcus aureus is the causative pathogen, 
especially in the presence of abscess or bacteremia.

Keywords: Pyogenic spondylodiscitis, vertebrae, Staphylococcus aureus, recurrence 

Giriş: Piyojenik spondilodiskitin (PS) tanısı, takibi ve tedavisi ile ilgili önerilerin sınırlı olması yönetimini güçleştirmektedir. Bu çalışmanın amacı PS 
olgularının klinik özelliklerinin, tanı ve takip sürecinde karşılaşılan zorlukların ve sonuçlarının değerlendirilmesidir.

Gereç ve Yöntem: Ocak 2015 ile Haziran 2024 tarihleri arasında PS tanısıyla hastaneye yatırılan ≥18 yaşındaki tüm hastaların klinik, laboratuvar ve 
radyolojik özellikleri retrospektif olarak analiz edildi.

Bulgular: PS tanısı alan 25 hastanın %60’ı erkekti ve yaş ortalaması 61±10,6 (41–78) idi. En sık görülen semptomlar sırt/boyun ağrısı (%88), yürüme 
güçlüğü (%24) ve ateşti (%20). Semptom süresi ortalama iki aydı. En sık tutulan bölgeler lumbosakral (%60), torakal (%44) ve servikaldi (%12). Hastaların 
%84’ünün en az bir ek hastalığı, %80’inin ise risk faktörü vardı. Kan kültürleri hastaların %60’ında pozitifti. Doku ve/veya apse kültürü alınan 23 
hastanın sırasıyla %43,7’sinde ve %30’unda pozitif sonuç elde edildi. Tüm kültürlerde en sık izole edilen etken metisiline duyarlı Staphylococcus 
aureus’tu (%48). Kontrastlı manyetik rezonans görünteleme (MRI) ile izlenen hastaların %41,2’sinde belirgin iyileşme olmaksızın kontrast tutulumu 
devam etmekteydi. Toplam tedavi süresi ortalama 12±4,1 (7–24) haftaydı. Vakaların %86,3’ünde tedavi başarılıydı. Üç hastada (%13.6) nüks gelişti. 

Pyogenic Spondylodiscitis: A 9-year Analysis
Piyojenik Spondilodiskit: 9 Yıllık Analiz
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Introduction 

Spondylodiscitis is an infection of the spinal column caused 
by various pathogens, potentially involving the vertebral body, 
intervertebral discs, spinal canal, and paravertebral structures[1]. 
The etiology may be pyogenic (bacterial), granulomatous 
(tuberculous, brucellar, or fungal) or rarely parasitic; however, 
the majority of cases are bacterial in origin[1–3]. Pathogens may 
reach the vertebrae through hematogenous dissemination, 
direct inoculation (most commonly during spinal surgery), or 
contiguous spread from adjacent structures. A distant focus of 
infection is identified in about half of the cases, and infective 
endocarditis accompanies approximately 12% of them[3].

Spondylodiscitis accounts for 0.15%–7% of all osteomyelitis 
cases[1,2,4]. In Western countries, its annual incidence ranges 
from 0.4 to 2.4 per 100,000 population[5]. It is 1.5–3 times more 
common in males and occurs across all age groups, with a higher 
prevalence among individuals aged 50–70 years[1,2,4,6].

The incidence of spondylodiscitis has shown a concerning rise 
over the past two decades. This trend is attributed to increased 
life expectancy, the presence of comorbidities, greater use 
of invasive procedures and immunosuppressive therapies, 
expanding indications for spinal surgery, a growing vulnerable 
population, and advancements in diagnostic methods[2,6–8].

The clinical spectrum of the disease ranges from mild to 
rapidly progressive, potentially leading to severe morbidity and 
mortality, including vertebral collapse, permanent neurological 
deficits, and even death. Its nonspecific early symptoms often 
result in diagnostic delays of 30 to 90 days[6]. Early identification 
of the causative pathogen and prompt initiation of targeted 
antimicrobial therapy are therefore crucial[9]. However, diagnosis, 
follow-up, and treatment remain challenging due to the 
limited availability of evidence-based management guidelines. 
This study aimed to evaluate the clinical characteristics and 
challenges associated with microbiological and radiological 
assessments during diagnosis and follow-up, as well as the 
treatment outcomes of pyogenic spondylodiscitis (PS).

Materials and Methods

This study was designed as a single-center retrospective cohort 
study conducted at a tertiary care facility in Türkiye. Data 
were retrospectively collected from the hospital information 
system and patient records for all patients aged ≥ 18 years 
who were hospitalized with a diagnosis of PS between January 
2015 and June 2024. Patients with tuberculous or brucellar 
spondylodiscitis were excluded.

The diagnosis of spondylodiscitis was based on typical clinical 
findings, characteristic changes on magnetic resonance 
imaging (MRI), computed tomography (CT), positron emission 
tomography–CT (PET–CT), and microbiological evidence of 
infection.

Demographic, clinical, microbiological, and radiological data 
of the patients were retrospectively reviewed. Microorganism 
identification and antimicrobial susceptibility testing (AST) were 
performed using fully automated systems (VITEK2 Compact, 
bioMérieux, France, and VITEK MS, bioMérieux, France). The AST 
results were interpreted according to the recommendations of 
the European Committee on AST.

The durations of intravenous and oral treatments were recorded. 
All patients received a total treatment duration of at least 6 
weeks. Therapy was extended in patients with inadequate clinical 
or laboratory response or those with insufficient source control. 
Owing to the retrospective design of the study, the frequency 
of follow-up imaging was not standardized. Therefore, radiology 
reports obtained at the initiation and completion of therapy 
were compared for all patients.

Treatment success was defined as the absence of clinical or 
laboratory deterioration during a one-year follow-up. Patients 
who demonstrated clinical, laboratory, or radiological worsening 
after completion of therapy were classified as recurrent cases.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics 26 (IBM SPSS, USA). 
The normality of parameter distribution was assessed using 
the Shapiro–Wilk test. Descriptive statistics were calculated 
for numerical data, including median, mean, and standard 
deviation values.

Nüks vakalarının tamamında etken Staphylococcus aureus‘tu ve eşlik eden paraspinal apse ile bakteremi mevcuttu. Nüks vakalarının tamamı, etkene 
yönelik en az 12 haftalık tedavi almıştı.

Sonuç: Hastanede yatış ve invaziv girişimler, PS için önemli risk faktörleridir. Tedavi öncesi kan ve doku/apse kültürü alınması, etkenin belirlenme 
olasılığını artırır. Uygun tedaviye rağmen MRI bulguları tamamen düzelmeyebilir. Staphylococcus aureus kaynaklı, özellikle apse veya bakteremi ile 
seyreden vakalarda, nüks riski açısından yakın takip gereklidir.

Anahtar Kelimeler: Pyojenik spondilodiskit, vertebra, Staphylococcus aureus, nüks
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Data collection was conducted with the approval of the 
University of Health Sciences Türkiye, Haydarpaşa Numune 
Training and Research Hospital (approval number: 711/06/2024, 
dated: 05.06.2024).

Results

Between January 2015 and June 2024, 25 patients were 
diagnosed with PS. Of these, 15 (60%) were male and 10 (40%) 
were female, with a mean age of 61 ± 10.6 years (range: 41–78). 
At least one chronic disease was present in 21 (84%) patients. 
The most common comorbidities were diabetes mellitus in 14 
(56%), hypertension in 12 (48%), hyperlipidemia in eight (32%), 
and chronic kidney failure in six (24%) patients (Table 1).

The most frequent presenting symptoms were back or neck pain 
in 22 (88%) patients, difficulty walking in six (24%), fever in five 
(20%), leg weakness in two (8%), incontinence in two (8%), weight 
loss in two (8%), night sweats in two (8%), and numbness in 
one (4%) at admission. The mean duration of symptoms before 
diagnosis was 2 months (range: 1 week–6 months). Motor deficit 

was detected in 11 (44%) patients, and a cardiac murmur in 
one (4%). No abnormal physical findings were observed in 13 
(52%) patients. Pretreatment laboratory findings showed a mean 
white blood cell (WBC) count of 9,132 ± 3,986 cells/mm3 (range: 
1,780–19,690), C-reactive protein (CRP) level of 116 ± 92 mg/L 
(range: 3–317), and erythrocyte sedimentation rate (ESR) of 72 
± 22 mm/h (range: 26–104). By the end of treatment, the mean 
ESR had decreased to 29 ± 18.7 mm/h (range: 2–83) (Table 2). 
In recurrent cases, initial WBC counts were 7,700–15,300 and 
19,690 cells/mm³, the CRP levels were 10–190 and 29 mg/L, and 
the ESR values were 76–63 and 95 mm/h, respectively. At the end 
of treatment, WBC counts decreased to 4,890–8,170 and 8,120 
cells/mm³, the CRP levels to 0.4–4 mg/L, and the ESR values to 
23–36 and 29 mm/h, respectively.

Discitis was detected in 20 (80%) patients, paravertebral soft tissue 
involvement in 21 (84%), and abscess formation in 12 (48%). The 
most frequently affected regions were the lumbosacral (60%), 
thoracic (44%), and cervical (12%) spine.

Table 1. Baseline characteristics of the study patients.

n (%) n (%)

Male/female 15 (60)/10 (40) Known risk factors 20 (80)

Age (mean ± SD§ (min.–max.) 61 ± 10.6 (41–78) Hospitalization in the last 3 months 13 (52)

Chronic disease 21 (84) ICU† admission in the last 3 months 4 (16)

Diabetes mellitus 14 (56) Catheter infection 1 (4)

Hyperlipidemia 10 (40) ERCP‡ 2 (8)

Hypertension 8 (32) Spinal procedure 3 (12)

Chronic renal failure 6 (24) Other invasive procedures and operations 2 (8)

Chronic heart diseases 5 (20) Hemodialysis 3 (12)

Pulmonary diseases 2 (8)

Malignancy 1 (4)
†ICU; ‡ERCP; §SD; min.–max., minimum–maximum.

Table 2. Clinical characteristics and laboratory results.

n (%) Mean ± SD|| (min.-max.)

Localization Laboratory results

Cervical 3 (12) Pretreatment WBC§ (cell/mm3) 9,132 ± 3,986 (1,780–19,690)

Thoracal 11 (44) Pretreatment CRP‡ (mg/L) 116 ± 92 (3–317)

Lumbosacral 15 (60) Pretreatment ESR§ (mm/h) 72 ± 22 (26–104)

Paraspinal/psoas abscess 12 (40) End treatment ESR (mm/h) 29 ± 18.7 (2–83)

Complications

Spinal cord pressure 11 (44)

Neurodeficit 2 (8)

Height loss 10 (40)

Endocarditis 2 (8)
†WBC; ‡CRP; §ESR; ||SD.
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As potential risk factors, 13 (52%) patients had a hospital 
admission within the past 3 months, and four (16%) had a history 
of intensive care unit stay. Three patients developed infection 
following vertebral surgery; two had undergone endoscopic 
retrograde cholangiopancreatography (ERCP), one had a 
catheter-related infection, and three were on hemodialysis. No 
risk factors were identified in 5 (20%) patients (Table 1).

Blood cultures were obtained before the initiation of antibiotic 
therapy in all patients, and 23 (92%) underwent tissue or abscess 
culture. Blood cultures were positive in 15 (60%) patients. Tissue 
cultures were obtained from 16 patients, with positive results 
in seven (43.7%). Abscess cultures showed bacterial growth in 
three of 10 (30%) patients. In seven (77.7%) of the tissue culture–
negative cases and six (85.7%) of the abscess culture–negative 
cases, samples were collected after the initiation of empirical 
antibiotic therapy. No organism was isolated from any culture in 
5 (20%) patients, who were treated empirically (Table 3).

The most frequently isolated pathogen was Staphylococcus 
aureus, identified in 12 (48%) cases with positive blood or tissue/
abscess cultures. All isolates were methicillin-susceptible (MSSA); 
no methicillin-resistant Staphylococcus aureus (MRSA) was 
detected. Other identified pathogens included Pseudomonas 
aeruginosa, Escherichia coli, Enterococcus faecium, Streptococcus 
pneumoniae, Streptococcus parasanguinis, Staphylococcus 
epidermidis, Bacteroides fragilis, and Enterobacter cloacae (each 
in one case). Blood cultures were positive in 10 (83.3%) of the 
cases, where Staphylococcus aureus was the causative agent 
(Table 3).

Complications included spinal cord compression in 11 (44%) 
patients, vertebral height loss in 10 (40%), and endocarditis in 
two (8%).

The mean duration of intravenous antibiotic therapy was eight 
weeks (range: 4–24, standard deviation [SD]: 4.2). Oral sequential 

therapy lasted a mean of five weeks (range: 1–12, SD: 2.4), with 
a total treatment duration averaging 12 weeks (range: 7–24, SD: 
4.1). The recurrent cases received total antibiotic therapy for 13, 
12, and 24 weeks, respectively, with intravenous administration 
for the first 6, 8, and 24 weeks.

A total of 17 (68%) patients were followed with contrast-enhanced 
MRI, one (4%) with noncontrast MRI, two (8%) with CT, and one 
(4%) with PET–CT. Follow-up imaging data were unavailable for 
4 (16%) patients. At the end of treatment, complete resolution 
of contrast enhancement was observed in 3 (17.6%) patients, 
partial regression in seven (41.2%), and no significant change in 
seven (41.2%). Among the three recurrent cases, regression on 
MRI was observed in two, while no change was detected in one 
at the end of treatment.

Of the 22 patients who completed treatment, three (13.6%) 
developed recurrence, and two (9%) required surgical 
intervention. Treatment was successful in 19 (86.3%) patients. 
Treatment outcomes could not be evaluated in 3 patients due 
to unavailable follow-up data. All recurrent cases were caused 
by Staphylococcus aureus and were accompanied by bacteremia 
and paraspinal abscess.

Discussion

The rising incidence of PS over the past 2 decades, along with 
the complexity of its management and the lack of standardized 
treatment guidelines, prompted this study to evaluate the 
clinical and etiological characteristics, diagnostic process, and 
prognosis of patients treated in our center.

A review of previous studies reported a mean patient age of 
approximately 60 years and a predominance of male (56%) 
patients with spondylodiscitis[5]. Our findings are consistent with 
these reports, with a mean age of 61 years and 60% of patients 
being male.

Table 3. Microbiological tests and results.

n (%) n (%)

Blood cultures obtained 25 (100) Organisms isolated from all cultures

Positive results 15 (60) MSSA 12 (48)

Abscess and/or tissue culture obtained 23 (92) Staphylococcus epidermidis 1 (4)

Abscess cultures obtained 10 (40) Enterococcus faecium 1 (4)

Positive results 3 (30) Streptococcus pneumoniae 1 (4)

Negative results 7 (70) Streptococcus parasanguinis 1 (4)

Tissue cultures obtained 16 (64) Pseudomonas aeruginosa 1 (4)

Positive results 7 (43.7) Escherichia coli 1 (4)

Negative results 9 (57.3) Enterobacter cloacae 1 (4)

Bacteroides fragilis 1 (4)
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The increasing prevalence of spondylodiscitis has been 
associated with longer life expectancy and the rise in comorbid 
conditions[3,10,11]. In support of this, 84% of our patients had at 
least one chronic disease. Furthermore, 52% of the cohort had 
been hospitalized in the preceding 3 months, indicating that 
hospitalization is a major risk factor. Catheter-related infections, 
hemodialysis, and prior spinal surgeries were common 
underlying causes, as expected. Notably, two cases of PS caused 
by gram-negative pathogens following ERCP highlight ERCP 
as a potential risk factor for gram-negative spondylodiscitis, a 
relationship described in only a few previous reports[12–14]. In 20% 
of our cases, no identifiable cause was detected, emphasizing 
that PS can occur even in patients without apparent risk factors.

Consistent with the literature, the lumbosacral region was the 
most frequently affected site (60%), followed by the thoracic 
(44%) and cervical (12%) regions[5]. Multilevel involvement was 
observed in 16% of all cases. Nearly half of the patients presented 
with concurrent abscess formation, consistent with the 19%–
68% range reported in the literature[5,15,16]. Since abscesses can 
significantly influence both treatment approach and prognosis, 
screening for additional foci and the early detection of abscess 
formation are essential steps in clinical evaluation.

Identifying the causative pathogen is critical for ensuring 
targeted and effective treatment, especially for a disease such 
as spondylodiscitis, which requires prolonged therapy. Blood 
cultures yielded a high positivity rate of 60%, underscoring 
the value of this simple diagnostic tool and reaffirming the 
importance of obtaining blood cultures before initiating 
therapy[3]. Positive blood culture rates can reach up to 70% in 
patients without prior antibiotic exposure[1].

Tissue and abscess cultures are also valuable diagnostic tools. 
In our study, 44% of tissue cultures and 30% of abscess cultures 
yielded growth, which aligns with previously reported rates of 
43%–78%[3]. The lower positivity rates observed in our study 
may be attributed to the exclusive use of percutaneous biopsies 
and the fact that most samples were obtained after empirical 
antibiotic therapy had begun. Tissue cultures obtained after 
antimicrobial initiation were negative in 77% of cases, while 
abscess cultures were negative in 85%. Antibiotic exposure 
significantly reduces culture positivity rates, and even without 
prior antibiotic use, biopsy cultures can remain negative in up 
to 39% of cases[17]. Moreover, CT-guided percutaneous biopsies 
may yield limited tissue, identifying the pathogen in only about 
half of cases[1]. Because the procedure is invasive, delays in 
sampling can also pose challenges in clinical practice. When the 
causative organism remains unidentified, determining optimal 
therapy becomes difficult, often necessitating broad-spectrum 
parenteral antibiotics and prolonged hospital stays. Therefore, 
obtaining appropriate cultures before initiating therapy is 

crucial. In nonemergent cases without neurological deficits or 
sepsis, treatment should be deferred until adequate samples are 
obtained[9].

The prevalence of Staphylococcus aureus in PS ranges from 
20% to 84%, accounting for approximately half of all cases[18]. 
Consistent with the literature, Staphylococcus aureus was 
the most common causative pathogen in our study (48%). 
Methicillin susceptibility among Staphylococcus aureus isolates 
varies geographically and depends on patient risk factors and 
disease etiology[6]. Although most community-acquired strains 
are MSSA, the rising rate of MRSA raises concerns regarding its 
inclusion in empirical therapy[18]. A review of 14 studies in 2009 
reported an MRSA prevalence of 2.6%[19], while more recent 
studies, particularly from high-income countries, have reported 
rates as high as 25%–30%[20–22]. In studies conducted in Türkiye, 
the prevalence ranges from 3.7% to 5.5%[4,23,24], and one study 
reported a rate of 12.5% in nosocomial cases[25]. Notably, all 
Staphylococcus aureus strains in our study were MSSA, despite a 
significant proportion of patients having prior hospitalizations 
or invasive procedures. This finding suggests that MRSA is not 
yet a major concern in PS cases in our region and that routine 
MRSA coverage in empirical therapy may not be necessary for 
most patients.

Spinal cord compression and vertebral height loss were the most 
common complications, while 8% of cases had concomitant 
endocarditis. This finding aligns with prior reports describing 
endocarditis in up to 12% of PS cases, highlighting the importance 
of screening for endocarditis in these patients[19].

MRI remains the gold standard for diagnosing spondylodiscitis, 
although its role in treatment follow-up remains debated[26]. In 
our study, 68% of patients underwent contrast-enhanced MRI. 
At the end of treatment, only 17% of patients demonstrated 
complete resolution of contrast enhancement, while 41% showed 
no significant change. As shown in previous studies, imaging 
abnormalities may persist despite clinical and laboratory 
improvement[26,27].

Treatment was successful in 86.3% of cases; however, 13% 
of patients experienced recurrence. All recurrent cases were 
caused by Staphylococcus aureus infections with concurrent 
paraspinal abscess and bacteremia. Staphylococcus aureus has 
been identified as an independent risk factor for treatment 
failure[6,15]. Bacteremia and paraspinal abscess have also been 
identified in some studies as predictors of recurrence and 
treatment failure[7,20,21]. One study reported that patients with 
bacteremia required longer treatment durations (> 8 weeks)
[28], while another showed a significant decrease in recurrence 
among patients treated for more than eight weeks[22]. In our 
study, recurrent cases received at least 12 weeks of treatment, 
including a minimum of six weeks of intravenous therapy 
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targeting the causative agent. Despite the prolonged duration, 
recurrence still occurred. Furthermore, in these patients, WBC, 
CRP, and ESR values normalized by the end of treatment, and 
two patients demonstrated regression on contrast-enhanced 
MRI. However, neither laboratory nor imaging findings were 
reliable predictors of relapse. Therefore, close monitoring of 
patients with Staphylococcus aureus infections, particularly those 
with bacteremia and paraspinal abscess formation, is essential 
to minimize recurrence.

Study Limitations

This study has several limitations that should be considered 
when interpreting the findings. As a retrospective, single-center 
study with a relatively small sample size, the generalizability 
of the results is limited, and the statistical power may be 
insufficient to detect less common associations or outcomes. 
The analysis relied on hospital records, which may have lacked 
uniformity or completeness, particularly in documenting clinical 
symptoms and follow-up details. Moreover, follow-up imaging 
was not standardized in terms of timing or modality (MRI, CT, 
or PET–CT), introducing potential variability in the evaluation 
of radiological treatment response. Owing to the retrospective 
nature of the study, treatment decisions—including antibiotic 
duration and follow-up strategies—were not standardized and 
could have influenced treatment outcomes and recurrence rates.

Conclusion

In conclusion, recent hospitalization and invasive procedures 
remain significant risk factors for the development of PS. 
Obtaining blood, tissue, or abscess cultures before initiating 
antibiotic therapy substantially increases the likelihood of 
identifying the causative pathogen; at the very least, blood 
cultures should be obtained as a simple yet valuable diagnostic 
step before treatment. Despite appropriate therapy, MRI 
abnormalities may persist and should not be used in isolation to 
determine treatment success. Staphylococcus aureus continues 
to be the most frequently isolated pathogen. While methicillin 
resistance did not emerge as a concern in this cohort, all recurrent 
cases involved Staphylococcus aureus infections accompanied 
by abscess formation and bacteremia. Therefore, patients with 
Staphylococcus aureus spondylodiscitis, particularly those with 
concurrent bacteremia or paraspinal abscess, should be closely 
monitored for potential recurrence even after completion of 
therapy.

Ethics

Ethics Committee Approval: Data collection was conducted 
with the approval of the University of Health Sciences Türkiye, 
Haydarpaşa Numune Training and Research Hospital (approval 
number: 711/06/2024, dated: 05.06.2024).

Informed Consent: Not required.

Footnotes

Authorship Contributions 

Surgical and Medical Practices: M.K., S.E., N.C., A.İ., S.Ş., C.A., 
Concept: M.K., S.E., N.C., A.İ., S.Ş., C.A., Design: M.K., S.E., Data 
Collection or Processing: M.K., C.A., Analysis or Interpretation: 
M.K., S.E., Literature Search: M.K., S.E., Writing: M.K., S.E., N.C., 
A.İ., S.Ş., C.A.

Conflict of Interest: No conflict of interest was declared by the 
authors. 

Financial Disclosure: The authors declared that this study 
received no financial support.

The study was presented previously in 10th BUHASDER congress 
as an oral presentation.

References
1.	 Sobottke R, Seifert H, Fätkenheuer G, Schmidt M, Gossmann A, Eysel P. 

Current diagnosis and treatment of spondylodiscitis. Dtsch Arztebl Int. 
2008;105(10):181–7.

2.	 Mavrogenis AF, Megaloikonomos PD, Igoumenou VG, Panagopoulos GN, 
Giannitsioti E, Papadopoulos A, Papagelopoulos PJ. Spondylodiscitis 
revisited. EFORT Open Rev. 2017;2(11):447–61.

3.	 Gouliouris T, Aliyu SH, Brown NM. Spondylodiscitis: update on diagnosis and 
management. J Antimicrob Chemother. 2010 Nov;65 Suppl 3:iii11–24.

4.	 Mete B, Kurt C, Yilmaz MH, Ertan G, Ozaras R, Mert A, Tabak F, Ozturk R. 
Vertebral osteomyelitis: eight years’ experience of 100 cases. Rheumatol Int. 
2012;32(11):3591–7.

5.	 Gentile L, Benazzo F, De Rosa F, Boriani S, Dallagiacoma G, Franceschetti 
G, Gaeta M, Cuzzocrea F. A systematic review: characteristics, complications 
and treatment of spondylodiscitis. Eur Rev Med Pharmacol Sci. 2019;23(2 
Suppl):117–28.

6.	 Marchionni E, Marconi L, Ruinato D, Zamparini E, Gasbarrini A, Viale P. 
Spondylodiscitis: is really all well defined? Eur Rev Med Pharmacol Sci. 
2019;23(2 Suppl):201–9.

7.	 Herren C, Jung N, Pishnamaz M, Breuninger M, Siewe J, Sobottke R. 
Spondylodiscitis: Diagnosis and Treatment Options. Dtsch Arztebl Int. 
2017;114(51–52):875–82.

8.	 Turunc T, Demiroglu YZ, Uncu H, Colakoglu S, Arslan H. A comparative 
analysis of tuberculous, brucellar and pyogenic spontaneous spondylodiscitis 
patients. J Infect. 2007;55(2):158–63.

9.	 Berbari EF, Kanj SS, Kowalski TJ, Darouiche RO, Widmer AF, Schmitt SK, 
Hendershot EF, Holtom PD, Huddleston PM 3rd, Petermann GW, Osmon DR, 
Infectious Diseases Society of America. 2015 Infectious Diseases Society of 
America (IDSA) clinical practice guidelines for the diagnosis and treatment 
of native vertebral osteomyelitis in adults. Clin Infect Dis. 2015 Sep 
15;61(6):e26–46.

10.	 Grammatico L, Baron S, Rusch E, Lepage B, Surer N, Desenclos JC, Besnier JM. 
Epidemiology of vertebral osteomyelitis (VO) in France: analysis of hospital-
discharge data 2002–2003. Epidemiol Infect. 2008;136(5):653–60.

11.	 Conan Y, Laurent E, Belin Y, Lacasse M, Amelot A, Mulleman D, Rosset P, 
Bernard L, Grammatico-Guillon L. Large increase of vertebral osteomyelitis in 
France: a 2010–2019 cross-sectional study. Epidemiol Infect. 2021;149:e227.



Kaplan et al. 
Clinical Insights into Pyogenic Spondylodiscitis

Mediterr J Infect Microb Antimicrob
2026;15:4-10

10

12.	 Köklü S, Koçak E, Akbal E. Air cholangiography for severe hilar obstruction at 
ERCP. Gastrointest Endosc. 2011;73(6):1326.

13.	 Mastoraki A, Mastoraki S, Papanikolaou IS, Tsikala-Vafea M, Tsigou V, Lazaris 
A, Arkadopoulos N. Spondylodiscitis associated with major abdominal 
surgical intervention: Challenging diagnostic and therapeutic modalities. 
Indian J Surg Oncol. 2017;8(3):274–8.

14.	 Katsinelos P, Fasoulas K, Terzoudis S, Chatzimavroudis G, Zavos C, Kountouras 
J. Spondylodiscitis complicating cholangitis caused by stent occlusion. 
Gastrointest Endosc. 2011;73(6):1326–8.

15.	 Bernard L, Dinh A, Ghout I, Simo D, Zeller V, Issartel B, Le Moing V, Belmatoug 
N, Lesprit P, Bru JP, Therby A, Bouhour D, Dénes E, Debard A, Chirouze 
C, Fèvre K, Dupon M, Aegerter P, Mulleman D. Antibiotic treatment for 6 
weeks versus 12 weeks in patients with pyogenic vertebral osteomyelitis: 
an open-label, non-inferiority, randomised, controlled trial. Lancet. 
2015;385(9971):875–82. 

16.	 Aagaard T, Roed C, Dragsted C, Skinhøj P. Microbiological and therapeutic 
challenges in infectious spondylodiscitis: a cohort study of 100 cases, 2006–
2011. Scand J Infect Dis. 2013;45(6):417–24.

17.	 Michel SC, Pfirrmann CW, Boos N, Hodler J. CT-guided core biopsy of 
subchondral bone and intervertebral space in suspected spondylodiskitis. 
AJR Am J Roentgenol. 2006;186(4):977–80.

18.	 Fantoni M, Trecarichi EM, Rossi B, Mazzotta V, Di Giacomo G, Nasto LA, 
Di Meco E, Pola E. Epidemiological and clinical features of pyogenic 
spondylodiscitis. Eur Rev Med Pharmacol Sci. 2012;16 Suppl 2:2–7.

19.	 Mylona E, Samarkos M, Kakalou E, Fanourgiakis P, Skoutelis A. Pyogenic 
vertebral osteomyelitis: a systematic review of clinical characteristics. Semin 
Arthritis Rheum. 2009;39(1):10–7.

20.	 Patel AR, Alton TB, Bransford RJ, Lee MJ, Bellabarba CB, Chapman JR. Spinal 
epidural abscesses: risk factors, medical versus surgical management, a 
retrospective review of 128 cases. Spine J. 2014;14(2):326–30.

21.	 Li YD, Wong CB, Tsai TT, Lai PL, Niu CC, Chen LH, Fu TS. Appropriate duration 
of post-surgical intravenous antibiotic therapy for pyogenic spondylodiscitis. 
BMC Infect Dis. 2018;18(1):468.

22.	 Park KH, Cho OH, Lee JH, Park JS, Ryu KN, Park SY, Lee YM, Chong YP, Kim 
SH, Lee SO, Choi SH, Bae IG, Kim YS, Woo JH, Lee MS. Optimal duration of 
antibiotic therapy in patients with hematogenous vertebral osteomyelitis at 
low risk and high risk of recurrence. Clin Infect Dis. 2016;62(10):1262–9.

23.	 Okay G, Akkoyunlu Y, Bolukcu S, Durdu B, Hakyemez IN, Koc MM. Analysis of 
infectious spondylodiscitis: 7-years data. Pak J Med Sci. 2018;34(6):1445–51.

24.	 Kaya S, Kaya S, Kavak S, Comoglu S. A disease that is difficult to diagnose 
and treat: evaluation of 343 spondylodiscitis cases. J Int Med Res. 
2021;49(11):3000605211060197.

25.	 Taşdemir C. Retrospective examination of patients with infective 
spondylodiscitis followed in Bursa Uludağ University Medical Faculty 
Hospital infective diseases clinic and outpatient clinic between 2000–2020. 
Medical Speciality Thesis. Bursa: Uludağ University Faculty of Medicine, 
Infectious Diseases and Clinical Microbiology; 2022.

26.	 Ahn KS, Kang CH, Hong SJ, Kim BH, Shim E. The correlation between follow-
up MRI findings and laboratory results in pyogenic spondylodiscitis. BMC 
Musculoskelet Disord. 2020;21(1):428.

27.	 Zarrouk V, Feydy A, Sallès F, Dufour V, Guigui P, Redondo A, Fantin B. Imaging 
does not predict the clinical outcome of bacterial vertebral osteomyelitis. 
Rheumatology (Oxford). 2007;46(2):292–5.

28.	 Chae HJ, Kim J, Kim C. Clinical characteristics of spinal epidural abscess 
accompanied by bacteremia. J Korean Neurosurg Soc. 2021;64(1):88–99.



RESEARCH ARTICLE / ARAŞTIRMA

©Copyright 2026 The Author(s). Published by Galenos Publishing House on behalf of Infectious Diseases and Clinical Microbiology Specialty Society of Turkey. 
Licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0

11

Cite this article as: Kacani A, Lilaj K, Duro V, Sulku E, Mulgeci F, Ferizaj S, Sure I, Zeneli L, Puca E. Improvements in surgical site infection control in Albania: Impact of 
infrastructure, sterilization standards, and clinical practices. Mediterr J Infect Microb Antimicrob.

Epub: 25.11.2025

Published: 26.01.2026

Address for Correspondence/Yazışma Adresi: Edmond Puca MD, University Hospital Centre “Mother Theresa”, Service 
of Infectious Diseases, Tirana, Albania
E-mail: edmond_puca@yahoo.com ORCID ID: orcid.org/0000-0002-0621-4865 

Received/Geliş Tarihi: 16.09.2025 Accepted/Kabul Tarihi: 11.11.2025

Introduction: Surgical site infections (SSIs) are a major cause of postoperative morbidity, prolonged hospitalization, and increased healthcare costs 
worldwide. In Albania, SSI rates have historically been high; however, recent infrastructural and organizational reforms in tertiary hospitals have led 
to measurable progress. This study evaluated the effects of infrastructure modernization, centralization of sterilization services, and the introduction 
of disposable materials and laparoscopic techniques on SSI incidence at the University Hospital Center “Mother Teresa” in Albania.

Materials and Methods: A prospective observational study was conducted in the Department of General and Digestive Surgery from October 2023 to 
October 2024. Data were collected on patient demographics (age, sex), surgical characteristics (upper or lower gastrointestinal; elective or emergency), 
comorbidities (hypertension, diabetes mellitus, malignancy), and SSI occurrence. Microbiological analyses included pathogen identification and 
antimicrobial susceptibility testing (AST) in accordance with the 2024 European Committee on AST guidelines.

Results: Among 1,179 patients (51.2% male; mean age, 57.8 years), 5.4% developed SSIs after abdominal surgery. Infection rates were significantly 
higher in lower gastrointestinal procedures (57.8%) than in upper gastrointestinal procedures (42.2%). Patients aged ≥ 50 years exhibited a greater 
risk of SSI (p = 0.01), as did those with comorbidities (p = 0.0007) and diabetes mellitus (p = 0.0006). Mean hospital stay was markedly longer among 
infected patients (4.4 vs. 2.0 days; p < 0.0001). Escherichia coli (39%) and Enterococcus faecalis (22%) were the most common isolates, demonstrating 
notable resistance to ciprofloxacin (34%) and trimethoprim–sulfamethoxazole (31%). Reductions in infection rates were closely linked to enhanced 
operating room ventilation, improved sterilization practices, and the use of single-use materials.

Conclusion: Albania has achieved substantial progress in SSI prevention through targeted infrastructural and procedural reforms. Nonetheless, 
persistent challenges—particularly antimicrobial resistance and the lack of a national SSI surveillance system—underscore the need for a coordinated, 
multidisciplinary strategy. Strengthening antimicrobial stewardship, standardizing perioperative protocols, and expanding the use of minimally 
invasive surgery are key priorities for sustaining improvements.

Keywords: Surgical site infection, Albania, abdominal surgery, hospital infrastructure, antimicrobial resistance, infection control
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Introduction

Healthcare-associated infections (HAIs) remain a persistent 
and critical challenge in modern surgical care. Also known 
as hospital-acquired or nosocomial infections, HAIs pose a 
substantial threat to patient safety and quality of care. Although 
largely preventable through evidence-based infection control 
strategies, they continue to occur with alarming frequency. HAIs 
are associated with extended hospital stays, adverse clinical 
outcomes, long-term disability, rising antimicrobial resistance 
(AMR), increased healthcare costs, and preventable deaths. 
Globally, they contribute significantly to both morbidity and 
mortality, representing a major burden for healthcare systems.

Among HAIs, surgical site infections (SSIs) account for 
approximately 16%–20% of all cases and exert profound effects 
on patient outcomes, including delayed wound healing, 
prolonged hospitalization, increased readmission rates, 
and elevated mortality[1–4]. The global prevalence of HAIs in 
acute care hospitals is estimated at 7.1%, but the burden is 
substantially higher in low- and middle-income countries (LMICs)
[5,6]. In these settings, the financial consequences are particularly 
severe because patients frequently shoulder the majority of 
healthcare expenses. Developing an SSI can increase household 
expenditures by more than 10% of annual income, imposing a 
considerable economic strain[7].

In Albania, earlier reports documented SSI prevalence rates 
of up to 13.3%, underscoring long-standing infrastructural 
and procedural gaps in infection control[8,9]. Over the past 

decade, however, major reforms have been implemented at 
the University Hospital Center “Mother Teresa,” including the 
renovation of surgical theaters, centralization of sterilization 
services, introduction of disposable surgical materials, and 
acquisition of laparoscopic systems. Recent prospective data 
indicate that these reforms have reduced the SSI incidence 
following abdominal surgery to 5.4%.

This study aims to evaluate the extent to which infrastructural 
modernization, improved sterilization standards, and updated 
clinical practices have contributed to this decline. Unlike 
previous investigations that primarily addressed clinical or 
epidemiological aspects, the present analysis highlights hospital 
modernization as a pivotal determinant in the prevention and 
control of SSIs in Albania.

Materials and Methods

Inclusion and Exclusion Criteria

All adult patients (≥ 14 years) who underwent abdominal 
surgery—either elective or emergency—at the Department 
of General and Digestive Surgery, University Hospital Center 
“Mother Teresa,” Albania, between October 2023 and October 
2024 were included. Abdominal procedures were classified as 
upper gastrointestinal, lower gastrointestinal, hepatobiliary, 
or hernia-related surgeries. Laparoscopic procedures were 
analyzed as a separate subgroup to assess their increasing 
utilization during the study period. Reoperations within the 
same hospitalization were included when associated with 
postoperative complications.

Giriş: Cerrahi alan enfeksiyonları (CAE), dünya çapında ameliyat sonrası morbidite, uzun süreli hastanede kalış ve artan sağlık hizmetleri maliyetlerinin 
başlıca nedenidir. Arnavutluk’ta CAE oranları tarihsel olarak yüksek olmuştur; ancak, üçüncü basamak hastanelerdeki son altyapısal ve organizasyonel 
reformlar ölçülebilir bir ilerleme sağlamıştır. Bu çalışmada, Arnavutluk’taki “Rahibe Teresa” Üniversite Hastanesi Merkezi’nde altyapı modernizasyonu, 
sterilizasyon hizmetlerinin merkezileştirilmesi ve tek kullanımlık malzemeler ile laparoskopik tekniklerin kullanılmaya başlanmasının CAE insidansı 
üzerindeki etkileri değerlendirilmiştir.

Gereç ve Yöntem: Ekim 2023 ile Ekim 2024 tarihleri arasında Genel ve Sindirim Sistemi Cerrahisi Anabilim Dalı’nda prospektif bir gözlemsel çalışma 
yürütüldü. Hastaların demografik özellikleri (yaş, cinsiyet), cerrahi özellikleri (üst veya alt gastrointestinal; elektif veya acil), eşlik eden hastalıklar 
(hipertansiyon, diabetes mellitus, malignite) ve CAE oluşumu hakkında veriler toplandı. Mikrobiyolojik analizler, 2024 Avrupa Antimikrobiyal 
Duyarlılık Testi (ADT) yönergelerine uygun olarak patojen tanımlama ve ADT içeriyordu.

Bulgular: Bin yüz yetmiş dokuz hastanın (%51,2’si erkek; ortalama yaş 57,8) %5,4’ünde abdominal cerrahi sonrası CAE gelişti. Enfeksiyon oranları alt 
gastrointestinal prosedürlerde (%57,8), üst gastrointestinal prosedürlere (%42,2) göre anlamlı derecede daha yüksekti. ≥ 50 yaş hastalarda CAE riski 
daha yüksekti (p = 0,01), eşlik eden hastalıkları (p = 0,0007) ve diyabeti (p = 0,0006) olanlarda da aynı risk mevcuttu. Enfekte hastalarda ortalama 
hastanede kalış süresi belirgin şekilde daha uzundu (4,4’e karşı 2,0 gün; p < 0,0001). Escherichia coli (%39) ve Enterococcus faecalis (%22) en sık görülen 
izolatlar olup, siprofloksasine (%34) ve trimetoprim-sülfametoksazol (%31) karşı belirgin direnç göstermekteydi. Enfeksiyon oranlarındaki azalmalar, 
gelişmiş ameliyathane ventilasyonu, iyileştirilmiş sterilizasyon uygulamaları ve tek kullanımlık malzemelerin kullanımıyla yakından bağlantılıydı.

Sonuç: Arnavutluk, hedefli altyapı ve prosedür reformları sayesinde CAE önlenmesinde önemli ilerleme kaydetmiştir. Bununla birlikte, özellikle 
antimikrobiyal direnç ve ulusal bir CAE gözetim sisteminin olmaması gibi devam eden zorluklar, koordineli ve çok disiplinli bir stratejiye olan 
ihtiyacın altını çizmektedir. Antimikrobiyal yönetimin güçlendirilmesi, perioperatif protokollerin standartlaştırılması ve minimal invaziv cerrahinin 
kullanımının yaygınlaştırılması, iyileştirmelerin sürdürülmesi için temel önceliklerdir.

Anahtar Kelimeler: Cerrahi alan enfeksiyonu, Arnavutluk, karın cerrahisi, hastane altyapısı, antimikrobiyal direnç, enfeksiyon kontrolü
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Patients admitted solely for diagnostic procedures, minor 
interventions (e.g., biopsies, wound revisions), or transferred 
postoperatively from other hospitals were excluded. Pediatric, 
thoracic, cardiac, trauma, and neurosurgical procedures were 
also excluded.

Study Design and Context

This research employed a hybrid design combining a narrative 
review of previously published national data with a prospective 
observational analysis. The prospective component included all 
abdominal surgery patients treated between October 2023 and 
October 2024 at the University Hospital Center “Mother Teresa.”

Comparative analyses between pre- and post-reconstruction 
periods were based on institutional records obtained before 
(2015–2019) and after (2023–2024) modernization of operating 
theaters and central sterilization units. Published hospital 
reports and earlier prevalence surveys represented the pre-
reconstruction baseline, whereas current data from the 
prospective survey characterized the post-reconstruction phase.

Descriptive statistics were used to compare SSI incidence, patient 
demographics, risk factors, and microbiological patterns across 
the two periods. The study emphasized systemic infrastructural 
and procedural improvements rather than individual patient-
level matching.

The 2023–2024 prospective survey included 1,179 patients and 
assessed SSI incidence, associated risk factors, microbiological 
profiles, and AMR trends. Additionally, literature on SSI 
epidemiology in Europe and LMICs was reviewed to provide 
contextual background.

Data Extraction and Thematic Analysis

Data were analyzed under three domains:

• Infrastructure and organization: Upgrades in operating rooms, 
sterilization processes, use of disposable materials, and patient 
ward improvements.

• Clinical epidemiology: SSI incidence, patient demographics, 
comorbidities, and surgical categories.

• Microbiology and AMR: Pathogen distribution and antimicrobial 
susceptibility profiles.

Microbiological Sampling and Analysis

For patients clinically suspected of SSIs, wound specimens 
were collected aseptically. In superficial incisional infections, 
sterile cotton swabs were used after cleaning the wound with 
saline to eliminate surface contaminants. For deep or purulent 
infections, aspirates or tissue biopsies were collected to enhance 
diagnostic accuracy. All specimens were transported promptly to 
the Microbiology Laboratory of the University Hospital Center 
“Mother Teresa” and processed within 2 h of collection.

Microbial Identification and Antimicrobial Susceptibility 
Testing (AST)

Bacterial isolates were cultured on blood and MacConkey agar, 
followed by biochemical identification using conventional 
methods and the VITEK® 2 Compact system (bioMérieux, France). 
AST was performed according to the 2024 European Committee 
on AST (EUCAST) guidelines, using the automated VITEK® 2 
platform. Breakpoints were interpreted per EUCAST standards. 
Resistance data were analyzed for each organism individually, 
and antibiotic names are reported as generic compounds.

Infrastructure and Organizational Upgrades

Comparison of conditions before and after departmental 
renovation revealed substantial improvements:

Before renovation:

• Operating theaters lacked adequate ventilation and 
temperature regulation.

• Sterilization was decentralized, performed independently by 
each department with variable standards.

• Reusable cloth drapes and gowns were employed, heightening 
infection risk.

• Laparoscopic instruments were unavailable.

• Wards were overcrowded (up to four patients per room) and 
lacked proper ventilation systems.

After renovation:

• Modern operating theaters with biofiltration and climate 
control systems were constructed.

• Sterilization was centralized under a specialized, trained team.

• Disposable gowns and drapes replaced reusable materials.

• Laparoscopic instruments became standard for minimally 
invasive surgery.

Table 1. Clinical and demographic characteristics of patients 
with SSIs.

Patients with SSIs Number Percentage

Female 27 42.19%

Male 37 57.81%

Lower gastrointestinal surgery 37 57.81%

Upper gastrointestinal surgery 27 42.19%

Comorbidities 45 70.31%

Arterial hypertension 41 64.06%

Diabetes mellitus 18 28.12%

Cancer 21 32.81%

SSIs, surgical site infections.
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• Patient wards were renovated, featuring reduced bed density 
and air-conditioning systems.

Ethical Approval and Informed Consent

The study complied with the ethical principles of the Declaration 
of Helsinki (1964) and subsequent amendments. The research 
protocol was approved by the Ethics Committee of the University 
of Medicine, Tirana, and the National Agency for Scientific 
Research and Innovation (approval number: 20, dated: 
02.11.2023). Written informed consent was obtained from all 
participants prior to enrollment. All data were anonymized to 
ensure confidentiality.

Statistical Analysis

Data analysis was performed using SPSS version 20.0 (IBM Corp., 
Armonk, NY, USA). Continuous variables were expressed as mean 
± standard deviation, and categorical variables as frequencies (n) 
and percentages (%). Associations between categorical variables 
were evaluated using the chi-square test, while continuous 
variables were compared using the Student’s t-test. Univariate 
logistic regression was applied to identify predictors of SSI 
development, with results reported as odds ratios (ORs) and 95% 
confidence intervals. Statistical significance was set at p ≤0.05.

Results                                                                                             

A total of 1,179 patients were included, comprising 51.23% men 
and 48.77% women, with a mean age of 57.8 years (range: 19–
92 years). SSIs occurred in 64 patients (5.4%), all of which were 
classified as superficial. Although infection rates were marginally 
higher in males, the difference was not statistically significant 
(OR 1.47, p = 0.12) (Table 1).

Lower gastrointestinal surgeries carried a greater infection 
risk, accounting for 58% of SSIs, compared with 42% in upper 
gastrointestinal procedures. Laparoscopic operations represented 
21% of all surgeries and showed a significantly lower SSI rate 
than open procedures (2.1% vs. 6.3%; p < 0.05), confirming the 
infection-preventive advantage of minimally invasive techniques.

Patients with SSIs were significantly older than those without 
infection (mean age, 66.2 vs. 57.0 years; p < 0.0001). Age ≥ 50 
years increased the infection risk nearly threefold (OR: 2.69, p 
= 0.01). Comorbidities were also strong predictors (OR: 2.71, p 
= 0.0007), particularly type 2 diabetes mellitus (OR: 2.98, p = 
0.0006). Older patients were significantly more likely to have 
comorbidities (OR 19.59, p < 0.0001) (Table 2).

Microbiological cultures confirmed that Escherichia coli and 
Enterococcus faecalis were the predominant pathogens, 
accounting for 39% and 23% of SSIs, respectively.

Resistance patterns are summarized in Table 3. Notably, over one-
third of bacterial isolates exhibited resistance to ciprofloxacin, 
while resistance to trimethoprim–sulfamethoxazole, cefazolin, 
and levofloxacin exceeded 30%. In contrast, resistance to 
tetracycline, nitrofurantoin, penicillin, and fosfomycin remained 
low (< 5%). Patients who developed SSIs experienced hospital 
stays more than twice as long as those without infection, 
averaging 4.4 days versus 2.0 days (p < 0.0001). No deaths were 
directly attributable to SSIs during the study period. Overall 
postoperative mortality among patients undergoing abdominal 
surgery was 1.1% (13/1,179), and all deaths occurred in individuals 
with advanced malignancies or severe comorbidities rather 
than active SSIs. These findings indicate that improvements in 
infection control contributed not only to reduced morbidity but 
also to the maintenance of low mortality rates.

Discussion

SSIs are among the most frequent postoperative complications, 
contributing to increased patient morbidity, prolonged hospital 

Table 2. Microorganisms isolated from SSIs.

Microorganisms isolated from the SSI Number Percentage

Escherichia coli 25 39.06%

Enterococcus faecalis 15 23.44%

Klebsiella pneumoniae 6 9.37%

Staphylococcus epidermidis 4 6.25%

Pseudomonas aeruginosa 3 4.69%

Staphylococcus hominis 3 4.69%

Enterobacter cloacae 2 3.13%

Staphylococcus aureus 1 1.56%

Staphylococcus capitis 1 1.56%

Staphylococcus caprae 1 1.56%

Streptococcus agalactiae 1 1.56%

Citrobacter 1 1.56%

Corynebacterium 1 1.56%

SSIs, surgical site infections.

Table 3. AMR patterns among bacterial isolates from SSIs.

Antibiotic Resistant isolates (%)

Ciprofloxacin 34%

Trimethoprim–sulfamethoxazole 31%

Cefazolin 30%

Levofloxacin 30%

Amoxicillin-clavulanate 18%

Gentamicin 12%

Tetracycline 3%

Nitrofurantoin 3%

Penicillin 3%

Fosfomycin 3%

AMR, antimicrobial resistance; SSIs, surgical site infections.
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stays, and higher healthcare costs. Effective prevention and 
control of SSIs are widely recognized as key indicators of surgical 
quality and patient safety[10–12].

In LMICs, SSIs remain a major concern due to limited access 
to sterile equipment, overcrowded hospitals, and suboptimal 
infection control practices. The incidence in these settings is often 
two- to fivefold higher than in high-income countries, resulting 
in substantial preventable morbidity and mortality[7,13–15].

Prior to this study, national data on SSIs in Albania were 
scarce[8,16]. The observed decline in SSI rates from 13.3% to 5.4% 
strongly correlates with recent infrastructural and organizational 
improvements. These include renovation of operating theaters, 
centralization of sterilization services, adoption of single-use 
surgical materials, and the integration of laparoscopic techniques. 
International evidence supports that ventilated, filtered operating 
rooms, centralized sterilization units, and disposable materials 
significantly reduce infection rates. Minimally invasive surgery 
further lowers SSI risk by reducing wound exposure[17–21]. Our 
stratified analysis confirmed this protective effect, as laparoscopic 
procedures demonstrated substantially lower SSI rates, 
emphasizing the importance of expanding minimally invasive 
surgery programs in tertiary hospitals.

Despite these advancements, risk factors for SSI in Albania 
remain consistent with global trends, including advanced age, 
comorbidities, and diabetes mellitus. The predominance of 
Escherichia coli and Enterococcus species among isolates reflects 
the gastrointestinal origin of contamination[22–24]. Importantly, 
no SSI-related deaths were observed, and overall postoperative 
mortality remained low (1.1%), with all deaths occurring in 
patients with advanced malignancies or severe comorbidities 
rather than active infections. These findings underscore the 
clinical significance of modern infection control measures and 
laparoscopic techniques in reducing morbidity and maintaining 
low mortality in LMIC surgical settings.

A significant concern is AMR. Resistance rates exceeding 30% 
for commonly used antibiotics—including ciprofloxacin, 
trimethoprim–sulfamethoxazole, cefazolin, and levofloxacin—
threaten the effectiveness of both prophylactic and therapeutic 
regimens. In contrast, resistance to tetracycline, nitrofurantoin, 
penicillin, and fosfomycin remained low (< 5%). This pattern 
mirrors reports from the European Centre for Disease Prevention 
and Control documenting rising AMR trends across Europe[25–27]. 
Accordingly, antimicrobial stewardship programs are as critical 
as infrastructural and procedural improvements in sustaining 
progress against SSIs.

Remaining challenges in Albania include:

• Absence of a national SSI surveillance system: Current data are 
limited to individual hospital reports.

• Unquantified economic burden: Although prolonged hospital 
stays suggest increased costs, comprehensive analyses are 
lacking.

• Need for continuous staff training and protocol standardization: 
Consistent implementation of perioperative infection control 
measures across hospitals is essential.

Study Limitations

This study has several limitations. First, it was conducted in a 
single tertiary hospital, which may restrict the generalizability of 
the findings to other healthcare settings in Albania. Second, only 
abdominal surgical procedures were evaluated, excluding thoracic, 
cardiac, traumatic, pediatric, and other surgical categories. Third, 
the comparison of pre- and post-reconstruction data relied partly 
on previously published institutional records rather than matched 
patient cohorts, which may introduce variability in reporting 
standards. Additionally, the study did not assess long‑term 
postoperative outcomes beyond the hospitalization period, 
potentially underestimating late‑onset SSIs. Finally, although 
antimicrobial resistance patterns were analyzed, the study did 
not evaluate the adequacy or adherence to antibiotic prophylaxis 
protocols, an important determinant of SSI prevention.

Conclusion

This study demonstrates that Albania has achieved substantial 
reductions in SSIs through hospital modernization, centralized 
sterilization services, and the adoption of disposable materials 
and laparoscopic techniques. The SSI incidence decreased 
from 13.3% to 5.4%, confirming that targeted infrastructural 
and organizational reforms can significantly enhance patient 
safety. Despite these advancements, AMR remains a major 
concern, underscoring the need for a national SSI surveillance 
system, standardized perioperative protocols, and strengthened 
antimicrobial stewardship programs. Sustained investment in 
hospital infrastructure, staff training, and infection prevention 
initiatives will be essential to maintain these gains and expand 
their impact across the national healthcare system.

Ethics Committee Approval: The study complied with the 
ethical principles of the Declaration of Helsinki (1964) and 
subsequent amendments. The research protocol was approved 
by the Ethics Committee of the University of Medicine, Tirana, 
and the National Agency for Scientific Research and Innovation 
(approval number: 20, dated: 02.11.2023).

Informed Consent: Written informed consent was obtained from 
all participants prior to enrollment. All data were anonymized to 
ensure confidentiality.


