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The accurate diagnosis of pulmonary tuberculosis (TB) remains
a critical challenge, particularly in cases requiring surgical
intervention. This study evaluates the effectiveness of
microbiological examination of surgical specimens in
confirming TB diagnosis. A comprehensive analysis was
conducted on samples collected from patients undergoing
pulmonary surgery due to suspected or confirmed TB. The
microbiological methods employed included Ziehl-Neelsen
staining, culture on Léwenstein-Jensen medium, and molecular
diagnostics. Results demonstrated a significant correlation
between microbiological findings and histopathological
confirmation, underscoring the diagnostic value of surgical
materials in complex or unclear TB cases. These findings
highlight the importance of integrating microbiological analysis
of surgical specimens into the diagnostic algorithm for
pulmonary tuberculosis, especially in smear-negative or
extrapulmonary manifestations.
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TouHnas duazHocmuka my6epkysaesza saezkux (TE) ocmaemcs
gadcHeliwell npobaemol, 0CO6eHHO 8 C/Ay4asix, mpedynuux
Xupypauveckoz2o emewamesnscmea. B daHHoM uccaedosaHuu
agpdpekmusHocmob

onepayuoHHO20

oueHueaemecsa .MUK'pO6U0./‘102Ll‘1€CK020

uccs1edo8aHus Mmamepuana o5
noomeepixcdeHuss duazHo3a mybepkysie3a. bvin nposedeH
KOMNJ/IEeKCHbIU aHaAu3 06pasyos, NoAyYeHHbIX 0m NAYUueHmos,
nepeHecwux onepayur) Ha J1e2Kux 8 cesi3u ¢ N0003peHueM uau
noomeepicoeHHbIM my6epKy.1e30M.

.MUK'pO6Ll0./102u‘4€CK'U€ Memodbl 8KAKYANU OKpAcKy no L[UJHO-
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no Hunw-HusabceHy, Huavceny, noces Ha cpedy Jlesemwmeliina-Hencena u
Ky/ibmypa MONEKYASAPHYIO duazHOCMUuKy. Pe3yabmamul
Jlesenwmeiina-HeHcena, npoodemMoHCMpuUpo8aau 3HA4YUMEAbHYI0 KOppeasiyulo mexcdy
MONEKYASAPHASA MUKPOOUO02UYECKUMU OAHHbIMU U 2UCMONAmo/102u4eckKum
duazHocmuka, noomeepicdeHuem, 4mo noduepkusaem OUAZHOCMUYECKYHO
myé6epKy.ie3 c YEeHHOCMb XUpyp2u4ecKux Mamepua/no8 8 C/A0XMCHbIX UAU
ompuyame/ibHbIM HEsCHbIX  CAyvasax  mybepkysne3a. 3Imu  pe3y/sbmamobl
MA3KOM. nodyepkuesarwm 8AJHCHOCMb UHmMezpayuu

MUKPO6UO/I02UYECKO20 AHA/U3A XUPYp2U4ecKux 06pa3yos 8
duazHocmuveckull asizopumm myb6epky/e3a Je2Kux, 0CO6eHHO
npu ompuyameabHbIX MA3KAX UAU 8HE/1€20YHBIX NPOSIBAEHUSIX.
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Received: 20t May 2025 O'pka tuberkulyozining (TB) aniq tashxisi, ayniqsa, jarrohlik
Accepted: 27" May 2025 aralashuvni talab qiladigan holatlarda hal qiluvchi muammo
Online: 28" May 2025 bo'lib qolmogda. Ushbu tadqiqot sil kasalligi tashxisini
- KEYWORDS - tasdiglashda jarrohlik namunalarini mikrobiologik tekshirish
O'pka tuberkulyozi, samaradorligini baholaydi. Sil kasalligiga shubha qilingan yoki
jarrohlik materiali,

tasdiglanganligi  sababli  o‘pkada  jarrohlik  amaliyoti
o‘tkazilayotgan bemorlardan olingan namunalar bo‘yicha keng
qamrovli tahlil o‘tkazildi. Qo'llaniladigan mikrobiologik usullar
Ziehl-Neelsen bo'yash, Lovenshteyn-Jensen mubhitida ekish va
molekulyar diagnostikani o'z ichiga oladi. Natijalar
mikrobiologik topilmalar va gistopatologik tasdiglash
o'rtasidagi muhim korrelyatsiyani ko'rsatdi, bu murakkab yoki
noaniq sil kasalligi holatlarida jarrohlik materiallarining
diagnostik ahamiyatini ta'kidladi. Ushbu topilmalar jarrohlik
namunalarining mikrobiologik tahlilini o'pka tuberkulyozi
diagnostikasi  algoritmiga, ayniqsa smear-salbiy  yoki
ekstrapulmoner ko'rinishlarda integratsiya qilish muhimligini
ta'kidlaydi.

mikrobiologik tekshirish,
diagnostika,  Ziel-Nilsen
bo'yash, Lovenshteyn-
Yensen kulturasi,
molekulyar diagnostika,
surtma-salbiy sil.

Introduction. Tuberculosis (TB) continues to be one of the most serious infectious
diseases globally, with pulmonary TB being the most common and transmissible form. Despite
advancements in diagnostic tools, the accurate identification of Mycobacterium tuberculosis in
clinical settings remains a challenge, particularly in cases with negative sputum smears or
atypical radiographic findings. In such scenarios, surgical intervention is often necessary for
both diagnostic and therapeutic purposes. The examination of surgical specimens provides an
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opportunity to perform comprehensive microbiological, histological, and molecular analyses,
offering a definitive diagnosis in otherwise ambiguous cases. Surgical materials, including lung
tissue and lymph nodes obtained through lobectomy, wedge resection, or biopsy, can yield
critical diagnostic information when subjected to microbiological examination. These methods
not only confirm the presence of the pathogen but also assist in differentiating TB from other
granulomatous diseases, malignancies, or fungal infections. Given the rise of drug-resistant
strains and the importance of early and accurate diagnosis, optimizing the use of surgical
samples for microbiological testing is of increasing relevance.

Literature Review. The role of microbiological methods in diagnosing pulmonary TB is
well established, with traditional techniques such as Ziehl-Neelsen (ZN) staining and culture on
Lowenstein-Jensen (L]) medium remaining the cornerstone of TB identification [1]. However,
the sensitivity of these methods is significantly lower in patients with paucibacillary disease or
those who are smear-negative [2]. In such instances, surgical specimens provide an alternative
source for diagnosis, especially when sputum and bronchial washings fail to confirm TB.

Several studies have highlighted the diagnostic value of surgical materials in TB. For
instance, Luks et al. demonstrated that microbiological and histopathological examination of
lung resection specimens substantially improved diagnostic accuracy in smear-negative TB
cases [3]. Similarly, Park et al. found that among patients undergoing thoracic surgery for
undiagnosed pulmonary lesions, TB was confirmed in a significant proportion through culture
and polymerase chain reaction (PCR) analysis of the resected tissue [4]. Advances in molecular
diagnostics, such as nucleic acid amplification tests (NAATSs), have further increased the
diagnostic yield of surgical specimens. The GeneXpert MTB/RIF assay, for example, has been
successfully applied to tissue samples, providing rapid detection and resistance profiling [5].
Nonetheless, challenges remain in low-resource settings, where access to these technologies is
limited, reinforcing the importance of traditional microbiological methods in such contexts.

Moreover, histopathological features alone may not be sufficient to distinguish TB from
other granulomatous diseases, making microbiological confirmation essential. Studies have
shown that while granulomas and caseous necrosis are suggestive of TB, similar patterns can
be observed in fungal infections or sarcoidosis, necessitating culture or molecular confirmation
[6]. Overall, the integration of microbiological analysis of surgical material into the diagnostic
workflow significantly enhances the reliability of TB diagnosis, particularly in complex cases
where non-invasive methods are inconclusive.

Methodology. This retrospective descriptive study was conducted at a tertiary care
hospital specializing in thoracic surgery and infectious diseases. The study included patients
who underwent pulmonary surgery (lobectomy, segmentectomy, or wedge resection) from
January 2020 to December 2023 due to suspected or confirmed pulmonary tuberculosis with
inconclusive non-surgical diagnostic results (e.g., smear-negative sputum, non-diagnostic
imaging).

Sample Collection:

Surgical specimens (lung tissue or lymph nodes) were collected under sterile conditions
during operative procedures. Each sample was divided into two parts: one for histopathological
analysis and the other for microbiological examination.

Microbiological Examination:
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— The microbiological assessment included:

—  Ziehl-Neelsen (ZN) staining for acid-fast bacilli (AFB)
—  Culture on Lowenstein-Jensen (L]) medium,

— Molecular testing (GeneXpert MTB/RIF) when available.

Culture-positive cases were further evaluated for drug susceptibility using conventional
proportion methods on L] medium.

Histopathology:

Parallel histopathological evaluation included hematoxylin and eosin staining to identify
granulomatous inflammation with or without caseous necrosis.

Inclusion Criteria

Adults (218 years) with a clinical and radiological suspicion of TB.

Undergoing thoracic surgery after non-confirmatory non-invasive diagnostic efforts.

Exclusion Criteria:

Patients with a confirmed preoperative diagnosis of malignancy.

Inadequate or contaminated samples.

Data were analyzed using SPSS v.26. Descriptive statistics were used for baseline
characteristics; sensitivity and specificity were calculated by comparing microbiological
findings to the final clinical and histopathological diagnosis.

Results. A total of 78 patients (45 males, 33 females; mean age 42.6 + 13.8 years) were
included. Indications for surgery included persistent pulmonary infiltrates, hemoptysis, and
non-resolving cavitary lesions. Among them:

ZN staining detected AFB in 31 (39.7%) specimens.

Culture on L] medium was positive in 49 (62.8%) cases.

GeneXpert MTB/RIF was performed in 38 patients and detected MTB in 28 (73.7%) of
them, including 5 cases with rifampicin resistance.

Histopathological examination revealed caseating granulomas in 59 (75.6%) samples,
and non-specific inflammation or fibrosis in the remaining.

Comparison with final diagnosis showed

ZN stain sensitivity: 52.5%, specificity: 100%

Culture sensitivity: 83.1%, specificity: 100%

GeneXpert sensitivity: 87.5%, specificity: 100% (for available cases).

Drug susceptibility testing identified 6 cases (12.2%) of multidrug-resistant TB (MDR-TB)
among culture-positive patients.

Discussion. This study confirms the value of microbiological examination of surgical
material in diagnosing pulmonary tuberculosis, especially in smear-negative or diagnostically
challenging cases. Our results align with earlier studies showing that surgical specimens can
significantly improve diagnostic sensitivity when conventional sputum-based methods fail [3],
[4]. The higher sensitivity of culture (62.8%) and GeneXpert (73.7%) over ZN staining (39.7%)
supports prior findings that conventional microscopy alone may underestimate TB in surgically
resected tissue [7]. While ZN staining remains rapid and specific, its low sensitivity highlights
the need for complementary tests [8]. The use of GeneXpert MTB/RIF enabled rapid detection
of rifampicin resistance, crucial for initiating timely second-line treatment. This aligns with the
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WHO'’s recommendation to expand molecular testing to extrapulmonary and tissue-based
samples when available [9].

Histopathology continues to play a vital role, particularly when microbiological results
are negative. However, as noted by Mukhopadhyay and Gal, granulomatous inflammation is not
pathognomonic for TB and must be interpreted cautiously alongside microbiological data
[6].The presence of MDR-TB in 12.2% of cases further underscores the importance of culture-
based drug susceptibility testing. These results are consistent with national trends reporting
rising drug resistance in surgical TB cases [10]. Overall, this study reinforces the integration of
microbiological evaluation of surgical materials into routine diagnostic pathways. Especially in
resource-limited settings where diagnostic delays are common, combining traditional and
molecular methods enhances early and accurate TB detection, guiding effective treatment.

Conclusion. The findings of this study underscore the critical role of microbiological
examination of surgical materials in the diagnosis of pulmonary tuberculosis, particularly in
patients with inconclusive non-invasive test results. While histopathological evaluation
remains essential, its diagnostic accuracy is significantly enhanced when combined with
microbiological methods such as Ziehl-Neelsen staining, culture on Loéwenstein-Jensen
medium, and molecular assays like GeneXpert MTB/RIF. Among these, culture and GeneXpert
demonstrated superior sensitivity and contributed to the early detection of drug-resistant
strains, including multidrug-resistant tuberculosis. In clinical practice, especially in high TB-
burden and resource-limited settings, integrating microbiological analysis of surgical
specimens into diagnostic algorithms can lead to timely, accurate diagnosis and appropriate
therapeutic interventions. This approach is particularly valuable in smear-negative and
diagnostically complex cases, where traditional sputum analysis falls short. Future efforts
should focus on improving access to rapid molecular diagnostics and enhancing laboratory
capacity to maximize the diagnostic utility of surgical samples in tuberculosis management.
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