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ABSTRACT

Background: Diagnosing lymphoma of the central nervous system (CNS) could be challenging. A diagnostic
algorithm was proposed by the presented clinical cases.

Methods: neurological exam, laboratory tests, magnetic resonance tomography (MRI), biopsy,
electromyography (EMG).

Results: We present different clinical cases of patients with lymphoma of nervous system. We implemented
a protocol that could be useful in the process of diagnosing. The algorithm include: neurological exam, brain
imaging examination (magnetic resonance imaging- MRI, computed tomography- CT), cerebrospinal fluid
(CSF) testing with flow cytometry examination (FCM) and additionally biopsy. In the article we present more
precisely five patients with different neurological symptoms. First case is of a 44-year-old male admitted to
the hospital with meningeal irritation syndrome, with MRI data for tumour in the left cavernous sinus area.
Biopsy was performed 3 months earlier negative histology for tumour cells. It was discussed CNS infection
an examination of cerebrospinal fluid (CSF) showed lymphocytic pleocytosis with atypical lymphocytes.
FCM of CSF showed T-lymphoblastic lymphoma. The second case is of 50-year-old female with complaints
of weakness in the lower limbs, dysphagia and facial nerve palsy. MRI of the brain showed no pathology.
The patient was with suspicion for Guillain-Barre syndrome due to symptoms and performed EMG. CSF
examination showed lymphocytic pleocytosis. The patient was diagnosed with B-lymphoblastic lymphoma
due to result from FCM of CSE. The third case is of a 63-year-old male with right hemiparesis. It was discussed
ischemic stroke, tumour, CNS infectious disease and progressive cognitive impairment.

MRI of the brain was performed with diffuse lesions in both hemispheres and left cerebellar peduncle. CSF
examination showed no pathological changes. After brain tissue biopsy of one of the lesions the patient
was diagnosed with diffuse large B-cell lymphoma. The fourth case is of a 71-year-old male with meningeal
irritation syndrome, fever, diarrhea. CSF was with lymphocytic pleocytosis. CT of the abdomen was performed
because of abdominal pain and weight reduction for several months. A tumour formation was found and
biopsy of it showed B- cell lymphoma. The fifth case is of a 51- year-old male with headache and fever (38.5
degree Celsius). All test were negative, except FCM examination of CSF showing T- lymphoblastic lymphoma.

Conclusion: CNS lymphoma is a rare disease with complicated differential diagnose. An algorithm of exams
could be a useful tool helping not to misdiagnosed it.
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Introduction

Lymphoma of the central nervous system (CNS)is a rare subset
of non-Hodgkin lymphoma. According to the World Health Organi-
zation, primary central nervous system lymphoma refers to the CNS
parenchyma, dura, leptomeninges, cranial nerves, and spinal cord or
the intraocular compartment in immunocompetent patients [1]. The
affected parts of the CNS could be different with variable clinical pre-
sentation. The diagnosis requires a novel approach of group of tests
not to be missed. The prognosis of primary central nervous system
lymphoma depends when the patient is diagnosed, with overall sur-
vival of 1.5 months when untreated, and a five-year survival rate of
30 % [2]. Primary central nervous system lymphoma (PCNSL) occurs
at an incidence of 0.47 per 100,000 person-years [3]. Differential di-
agnose include brain tumours, neuro infection diseases, peripheral
nerve disease, sarcoidosis, vascular disease, autoimmune disease.
Definitive diagnose of central nervous system lymphoma (CNSL)
relies on a positive CSF and biopsy examination [4]. Many studies
have demonstrated the usefulness of FCM for detecting CNS disease
in B-cell lymphoma [5,6]. More recent analyses of larger series of
CSF-stabilized samples have confirmed the sensitivity of FCM [7].
The current gold standard method for diagnosis of CNS lymphoma is
the stereotactic biopsy, since the lesions are usually deep seated and
their resections were shown to be associated with worse prognosis
[8,9]. However histopathological examination of stereotactic biopsies
also has some limitations, not only because of small sample sizes, but
also due to large spectrum of differential diagnoses, including inflam-
matory conditions such as vasculitis, multiple sclerosis and infection
diseases.

The dense cellularity of the tumour accounts for its isodense or
hyperdense appearance on nonenhanced CT scan and hypointense
appearance on long TR-weighted MRI imaging. Primary lymphoma of
the central nervous system usually is diffusely infiltrative at the time
of presentation and considered a “whole brain” disease. The areas of
lymphoma are not visible on neuroimaging studies because they are
behind a relatively intact blood-brain barrier [10,11] Prior exposure
to corticosteroids (CS) presents the major diagnostic challenge. Be-
cause of the high sensitivity of lymphoma cells to corticosteroid-in-
duced apoptosis, previous treating with CS can mask the morphology
of lymphoma and even causing tumor vanishing [12]. Five different
cases of central nervous system lymphoma are presented.

Methods

The described patients were admitted in clinic of neurology with
different clinical presentation. Somatic and neurological exam were
performed, laboratory tests including flow cytometric (FCM) im-
munophenotyping of cerebrospinal fluid, magnetic resonance tomog-
raphy, computed tomography scan, trepan biopsy of bone marrow
and tumor tissue, electromyography (EMG), X-ray on thorax, coronary
angiogram. CNS lymphoma could manifest with atypical symptoms,
which are either misdiagnosed or difficult to distinguish from other
disease. It is necessary to perform further CNS imaging and/or CSF
analysis, depending on the symptoms of the patient and the results of
the other diagnostic tests.

Results

The described clinical cases are analyzed to construct a diagnos-
tic algorithm for central nervous system lymphoma. The first case is
of a 44-year-old patient admitted to the emergency department with
complaints of progressively increased headache, stiffness of the neck,
impaired coordination, nausea, vomiting. Neurological examination
revealed a meningeal irritation syndrome and right limbs hypoesthe-
sia. MRI of the head was done prior to the admission in neurological
clinic with a data for tumor in the left cavernous sinus area. Patient
has history for peripheral facial nerve palsy and MRI with showing ex-
tra-axial tumor formation in the left cavernous sinus area (Figure 1).
Biopsy was performed 3 months earlier but without tumor cells. Per-
formed laboratory tests show slightly increased troponin I - 1761.4
pg/ml and C- reactive protein 25.4mg/l. Systemic infection and au-
toimmune disease were excluded by additional tests. The results
showed negative QuantiFERON TB-Gold test, negative hepatitis B
and C tests, antiphospholipid antibody, negative rapid plasma reagin
(RPR) and HIV. The X-ray on thorax was without pathological changes.
Lumbar puncture was done to exclude infection of the central ner-
vous system. Examination of cerebrospinal fluid showed lymphocytic
pleocytosis, atypical ones in different phase of mitosis. CSF was neg-
ative for lymphocytic choriomeningitis, HSV, VZV, Epstain-Barr virus.
Trepan biopsy of bone marrow showed no pathological changes. The
patient was diagnosed with T-lymphoblastic leukemia / lymphoma
after FCM of cerebrospinal fluid.
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Figure 1.

In the studied material were identified: 1.5% of CD45 + mature
lymphocytes; 93% of CD45 + cells - T-lymphoblasts CD45 (+) low
sCD3 (] +) partial, CD2 (+), CD5 (+), CD7 (+), CD4 (+), CD8 (+), CD34
(-), CD56 (-), CD10 (-), CD19 (-), CD20 (-). Intrathecal chemotherapy
was started with high-dose methylprednisolone, vincristine, metho-
trexate and ara-C. It was combined with hyper-CVAD (cyclophospha-
mide, vincristine sulfate, adriamycin, and dexamethasone. The sec-
ond case is of 50-year-old female with acute complaints of weakness
in the legs, she was unable to walk alone. She reported for worsening
of the condition with difficulty in swallowing, fatigue and chills. Neu-
rological examination showed peripheral lesion for facial nerve on the
right, weakened muscle strength for both legs MMT 4/5, diminished
deep tendon reflexes. Romberg test was positive. She had decreased

sensation for touch and pain for lower extremities. Brain tumor was
excluded by performed MRI of the brain (Figure 2). The patient was
with suspicion for Guillain-Barre syndrome because of the clinical
presentation. EMG data showed sensory-motor axonal polyneuropa-
thy. CSF examination showed lymphocytic pleocytosis (403x10 *6/1),
47% atypical ones, high protein level-1.98 g/l (0/0.45) and lactate
level 3.7 mmol/1 (1.1/2.2). Laboratory tests did not reveal an infec-
tious agent (EBV, CMV, VZV, HIV, COVID-19). It was performed FCM of
cerebrospinal fluid. 122 546 cells were identified in CSF: 95.9% of all
cells are CD45 (+); CD19 (+); CD10 (+); CD20 (+); CD3 (-); CD34 (-)
cells with B-lymphocyte phenotype. Because of this exam the patient
was diagnosed with B-lymphoblastic lymphoma.
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Figure 2.

We decided that lower motor neuron symptoms (missing reflex-
es and weakness in four limbs) could be caused by a peripheral neu-
ropathy mainly as a result of direct lymphoma infiltration. Treatment
was continued with intrathecal chemotherapy (Cytosar and Metho-
trexate). The third case is of a 63-year-old male with right hemipare-
sis and progressive cognitive impairment. Neurological examination
revealed dysarthria, mild right central hemiparesis, spasticity for the
left limbs, exaggerated reflexes in four limbs, mild cognitive impair-
ment. Several CT and MRI of the brain was performed with diffuse
lesions in both hemispheres (Figure 3, 4). It was discussed ischemic
stroke, tumor, CNS infectious disease. Laboratory tests did not reveal
an infection disease-EBV, CMV, VZV, HIV, COVID-19. Examination of
cerebrospinal fluid showed no pathological changes. Treatment with

steroids was started. The condition of patient improved. Due to suspi-
cion for lymphoma, trepan biopsy of bone marrow was performed. It
was negative for lymphoma. Patient was diagnosed after brain tissue
biopsy of one of the lesions. In order to determine the histogenesis
and possible primary focus, an immunohistochemical study was per-
formed. The result showed CD45 and CD20 - positive reaction in tu-
mor cells, CD10 - a negative reaction in tumor cells, Ki67 - a positive
reaction in about 80% of tumor cells, Cytokerarin AE1 / AE3 - adverse
reaction, GFAP, S100 and Synaptophysin - a negative reaction in tumor
cells with positive internal control in astrocytes, CD3 and CD5 - a posi-
tive reaction in a small number of mature T lymphocytes. The constel-
lation was for diffused cellular B-cell lymphoma (DLBCL).
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Figure 3.

Figure 4.
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The fourth case is of a 71-year-old patient with acute complaint
of fever, diarrhea, confusion, headache. He was admitted with men-
ingeal irritation syndrome. CT and MRI of the brain showed small
vessel disease. Laboratory tests were negative for autoimmune and
infection disease. The patient had fatigue and weight reduction. Due
to these symptoms and abdominal ones a CT of the abdomen was per-
formed. CT showed soft tissue formation - a conglomerate of enlarged
lymph nodules in the abdomen (mesenteric and retroperitoneal).
CSF and FCM were negative, a biopsy of lymph nodules showed B-cell
non-Hodgkin’s lymphoma, Grade 1-2 CD20+, CD10+, BCL2+ and fo-
cally positive BCL6, CD3-, CD5-, CD23-, Cyclin D1-, with proliferative
activity - 12-15 %. The fifth case is of 51-year-old man with fever for
two weeks, severe headache and periods of confusion. He was admit-
ted with suspicion for meningitis. The CSF was negative for viral and
bacterial infection (including HIV, HSV1, HSV2, EBV, CMV) despite
lymphocytosis (14x1076/L). CT of the brain and x-ray of the chest
were without pathological changes. A patient was diagnosed with
T-lymphoma after performed FCM of CSF. A biopsy of axillar enlarged
lymph nodule confirmed the result.

Conclusion

We try to compose a diagnostic algorithm on the base of clinical
cases in our experience. A table was presented with group of tests
that could be used in the tricky diagnose of CNS lymphoma (Table
1). A special attention should be dedicated to FCM of cerebrospinal.

Flow cytometry is a highly sensitive method for detecting malignant
cells [13-15]. FCM can detect CNS disease before the manifestation of
systemic disease symptoms. If we start to use routinely flow cytom-
etry and cytology it will be possible to detect early neoplasm of CNS.
A lot of studies have demonstrated the utility of FCM for detecting
CNS disease [16-19]. CSF examination should be done in presence
of neurological symptoms, in addition to imaging techniques (MRI,
CT) [20]. It is challenging to diagnose a patient with CNS lymphoma
due to broad differential diagnoses. High-grade gliomas, meningio-
ma, granulomatous and demyelinating diseases, vasculitis, could be
take in consideration. Metastatic disease from systemic malignancies
as well must be ruled out with a careful package of diagnostic tests.
Of course every case is individual but if we performed the proposed
algorithm it could ease the process. The main role on this group of
tests is on cerebrospinal fluid cytology. It could ensure a definitive
diagnostic information in CNS lymphoma and with the help of immu-
nohistochemical studies, it could identify atypical lymphoid cells or
neoplastic. Sensitivity improves when a larger volume (210.5 mL) is
analyzed and when serial CSF samples are examined [21]. Sensitivity
is reduced when there are slowdown in processing or after exposition
to corticosteroids, causing cytolysis [22]. Abnormalities of the periph-
eral nervous system occur in 5% of patients with lymphoma. Some
of the therapies used in lymphoma could also cause neuropathy. The
incidence of Guillain-Barré (GBS) syndrome appears to be raised in
association with lymphoma [23-27].

Table 1.

Diagnostic algorithm Patient 1 Patient2 | Patient3 | Patient4 | Patient5

1-Neurological exam- pathological changes + + + + +

2-Blood test including PCR for viral infection - - - - -

3-CSF test including PCR for viral nfection and culture test for bacterial infection - - - - -

4-Brain imaging pathological finding + - + - -

5- Imaging test of the chest and abdomen - - - + -

6- FCM of CSF + + - + +

7-Performe biopsy if it is possible + - + - +

Disclosures
No Disclosures.

References

1. Bathla G (2016) Lymphomatous involvement of the central nervous sys-
tem. Clin Radiol 71(6): 602-629.

2. Lukas R (2018) Primary Central Nervous System Lymphoma-PART 1: Ep-
idemiology, Diagnosis, Staging, and Prognosis. Oncology (Williston Park)
32(1):17-22.

3. Villano] (2011) Age gender and racial differences in incidence and surviv-
al in primary CNS lymphoma. Cancer 105(9): 1414-1448.

4. Camilleri Broét (1998) Primary central nervous system lymphomas in

72 immunocompetent patients: pathologic findings and clinical correla-
tions. Groupe Ouest Est d’étude des Leucénies et Autres Maladies du Sang
(GOELAMS). Am ] Clin Pathol 110 (5): 607-612.

5. Wang C (2014) Progress in central nervous system lymphomas. Br ] Hae-
matol 166(3): 311-325.

6. https://emedicine.medscape.com/article/1157638-overview#a3
(01.03.2022, 15:26).

7. Scott B (2013) A systematic approach to the diagnosis of suspected cen-
tral nervous system lymphoma. JAMA Neurol 70(3): 311-319.

8. Sandra Quijano, Antonio Lopez, Juan Manuel Sancho, Carlos Panizo, Gui-
llermo Debén, et al. (2009) Identification of leptomeningeal disease in
aggressive B-Cell non-Hodgkin’s lymphoma: Improved sensitivity of flow
cytometry. ] Clin Oncol 27(9): 1462-1469.

Copyright@ : Maria Cholakova | Biomed ] Sci & Tech Res | BJSTR.MS.ID.008945.

48794


https://dx.doi.org/10.26717/BJSTR.2024.57.008945
https://pubmed.ncbi.nlm.nih.gov/27038652/
https://pubmed.ncbi.nlm.nih.gov/27038652/
https://pubmed.ncbi.nlm.nih.gov/29447417/
https://pubmed.ncbi.nlm.nih.gov/29447417/
https://pubmed.ncbi.nlm.nih.gov/29447417/
https://pubmed.ncbi.nlm.nih.gov/21915121/
https://pubmed.ncbi.nlm.nih.gov/21915121/
https://pubmed.ncbi.nlm.nih.gov/9802345/
https://pubmed.ncbi.nlm.nih.gov/9802345/
https://pubmed.ncbi.nlm.nih.gov/9802345/
https://pubmed.ncbi.nlm.nih.gov/9802345/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4107064/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4107064/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4135394/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4135394/
https://pubmed.ncbi.nlm.nih.gov/19224854/
https://pubmed.ncbi.nlm.nih.gov/19224854/
https://pubmed.ncbi.nlm.nih.gov/19224854/
https://pubmed.ncbi.nlm.nih.gov/19224854/

Volume 57- Issue 1

DOI: 10.26717/BJSTR.2024.57.008945

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Sancho ] (2010) Clinical significance of occult cerebrospinal fluid involve-
ment assessed by flow cytometry in non-Hodgkin’s lymphoma patients
at high risk of central nervous system disease in the rituximab era. Eur ]
Haematol 85(4): 321-328.

Benevolo G (2012) Final results of a multicenter trial addressing role of
CSF flow cytometric analysis in NHL patients at high risk for CNS dissemi-
nation. Blood 120(16): 3222-3228.

Giulia Benevolo, Alessandra Stacchini, Michele Spina, Andrés ] M Ferreri,
Marcella Arras, et al. (2014) Immunotherapy and the regulatory immune
system in blood cancers. Nat Rev Cancer 14: 517-534.

Kiiker W, Nagele T, Korfel A, Hecki S, Bamberg M, et al. (2005) Primary cen-
tral nervous system lymphomas (PCNSL): MRI features at presentation in
100 patients. ] Neurooncol 72: 169-177.

Baraniskin A, Deckert M, Schulte Altedorneburg G, Schlegel U, Schroers R
(2012) Current strategies in the diagnosis of diffuse large B-cell lympho-
ma of the central nervous system. Br ] Haematol 156: 421-432.

Deckert M, Brunn A, Montesinos Rongen M, Terreni MR, Ponzoni M (2014)
Primary lymphoma of the central nervous system--a diagnostic challenge.
Hematol Oncol 32: 57-67.

Weller M, Martus P, Roth P, Thiel E, Korfel A (2012) German PCNSL Study
Group Surgery for primary CNS Lymphoma? Challenging a paradigm. Neu-
ro Oncol 14: 1481-1484.

Ghosal N, Hegde AS, Murthy G, Furtado SV (2011) Smear preperation of
intracranial lesions: a retrospective study of 306 cases. Diagn Cytopathol
39: 582-592.

] E C Bromberg, D A Breems, ] Kraan, G Bikker, B van der Holt, etal. (2007)
CSF flow cytometry greatly improves diagnostic accuracy in CNS hemato-
logic malignancies. Neurology 68(20): 1674-1679.

Eichler A (2006) Primary central nervous system lymphoma: presenta-
tion, diagnosis and staging. Neurosurg Focus 21(5): 15.

Jaco Kraan, Jan W Gratama, Corinne Haioun, Alberto Orfao, Anne Plonquet,
et al. (2008) Flow cytometric immunophenotyping of cerebrospinal fluid.
Curr Protoc Cytom 6: 6.25.

ISSN: 2574-1241

DOI: 10.26717/BJSTR.2024.57.008945
Maria Cholakova. Biomed ] Sci & Tech Res

@ @ @ This work is licensed under Creative
Commons Attribution 4.0 License

Submission Link: https://biomedres.us/submit-manuscript.php

20. Juan Manuel Sancho, Alberto Orfao, Sandra Quijano, Olga Garcia, Carlos
Panizo, et al. (2010) Clinical significance of occult cerebrospinal fluid in-
volvement assessed by flow cytometry in non-Hodgkin’s lymphoma pa-
tients at high risk of central nervous system disease in the rituximab era.
Eur ] Haematol 85(4): 321-328.

21. Sandra Quijano, Antonio Lopez, Juan Manuel Sancho, Carlos Panizo, Gui-
llermo Debén, et al. (2009) Identification of leptomeningeal disease in
aggressive B-Cell non-Hodgkin’s lymphoma: Improved sensitivity of flow
cytometry. ] Clin Oncol 27(9): 1462-1469.

22. Upendra Hegde, Armando Filie, Richard F Little, John E Janik, Nicole Grant,
et al. (2005) High incidence of occult leptomeningeal disease detected by
flow cytometry in newly diagnosed aggressive B-cell lymphomas at risk
for central nervous system involvement: The role of flow cytometry versus
cytology. Blood 105(2): 496-502.

23. Wyndham H Wilson, Jacoline E C Bromberg, Maryalice Stetler Stevenson,
Seth M Steinberg, Lourdes Martin Martin Wilson W, et al. (2014) Detection
and outcome of occult leptomeningeal disease in diffuse large B-cell lym-
phoma and Burkitt lymphoma. Haematologica 99(7): 1228-1235.

24. Francisco Javier Pefialver, Juan Manuel Sancho, Adolfo de la Fuente, Ma-
ria Teresa Olave, Alejandro Martin, et al. (2017) Guidelines for diagnosis,
prevention and management of central nervous system involvement in
diffuse large B-cell lymphoma patients by the Spanish Lymphoma Group
(GELTAMO). Haematologica 102(2): 235-245.

25. M ] Glantz, BF Cole, LK Glantz, ] Cobb, P Mills, et al. (1998) Cerebrospinal
fluid cytology in patients with cancer: minimizing false-negative results.
Cancer 82(4): 733-739.

26. Balmaceda C, J] Gaynor, M Sun, ] T Gluck, L M DeAngelis (1995) Leptome-
ningeal tumor in primary central nervous system lymphoma: recognition,
significance, and implications. Ann Neurol 38(2): 202-209.

27. Hughes RA, Britton T, Richards M (1994) Effects of lymphoma on the pe-
ripheral nervous system. ] R Soc Med 87: 526-530.

| Assets of Publishing with us
BIOMEDICAL
RESEARCHES ¢ Global archiving of articles

B A e Immediate, unrestricted online access
0 ‘'8 @ % ¢ Rigorous Peer Review Process

[ WAy .
- [

e Authors Retain Copyrights
v [ ¢ Unique DOI for all articles

ISSN: 2574-1241

https://biomedres.us/

Copyright@ : Maria Cholakova | Biomed ] Sci & Tech Res | BJSTR.MS.ID.008945. 48795


https://dx.doi.org/10.26717/BJSTR.2024.57.008945
https://pubmed.ncbi.nlm.nih.gov/20528905/
https://pubmed.ncbi.nlm.nih.gov/20528905/
https://pubmed.ncbi.nlm.nih.gov/20528905/
https://pubmed.ncbi.nlm.nih.gov/20528905/
https://pubmed.ncbi.nlm.nih.gov/22927246/
https://pubmed.ncbi.nlm.nih.gov/22927246/
https://pubmed.ncbi.nlm.nih.gov/22927246/
https://pubmed.ncbi.nlm.nih.gov/22927246/
https://pubmed.ncbi.nlm.nih.gov/22927246/
https://pubmed.ncbi.nlm.nih.gov/22927246/
https://pubmed.ncbi.nlm.nih.gov/15925998/
https://pubmed.ncbi.nlm.nih.gov/15925998/
https://pubmed.ncbi.nlm.nih.gov/15925998/
https://pubmed.ncbi.nlm.nih.gov/22077417/
https://pubmed.ncbi.nlm.nih.gov/22077417/
https://pubmed.ncbi.nlm.nih.gov/22077417/
https://pubmed.ncbi.nlm.nih.gov/23949943/
https://pubmed.ncbi.nlm.nih.gov/23949943/
https://pubmed.ncbi.nlm.nih.gov/23949943/
https://pubmed.ncbi.nlm.nih.gov/22984018/
https://pubmed.ncbi.nlm.nih.gov/22984018/
https://pubmed.ncbi.nlm.nih.gov/22984018/
https://pubmed.ncbi.nlm.nih.gov/21761576/
https://pubmed.ncbi.nlm.nih.gov/21761576/
https://pubmed.ncbi.nlm.nih.gov/21761576/
https://pubmed.ncbi.nlm.nih.gov/17502548/
https://pubmed.ncbi.nlm.nih.gov/17502548/
https://pubmed.ncbi.nlm.nih.gov/17502548/
https://pubmed.ncbi.nlm.nih.gov/17134117/
https://pubmed.ncbi.nlm.nih.gov/17134117/
https://pubmed.ncbi.nlm.nih.gov/18770650/
https://pubmed.ncbi.nlm.nih.gov/18770650/
https://pubmed.ncbi.nlm.nih.gov/18770650/
https://pubmed.ncbi.nlm.nih.gov/20528905/
https://pubmed.ncbi.nlm.nih.gov/20528905/
https://pubmed.ncbi.nlm.nih.gov/20528905/
https://pubmed.ncbi.nlm.nih.gov/20528905/
https://pubmed.ncbi.nlm.nih.gov/20528905/
https://pubmed.ncbi.nlm.nih.gov/19224854/
https://pubmed.ncbi.nlm.nih.gov/19224854/
https://pubmed.ncbi.nlm.nih.gov/19224854/
https://pubmed.ncbi.nlm.nih.gov/19224854/
file:///D:/New%20Journals/BJSTR.MS.ID.008945/BJSTR-OTO-24-MRW-245_W/ubmed.ncbi.nlm.nih.gov/15358629/
file:///D:/New%20Journals/BJSTR.MS.ID.008945/BJSTR-OTO-24-MRW-245_W/ubmed.ncbi.nlm.nih.gov/15358629/
file:///D:/New%20Journals/BJSTR.MS.ID.008945/BJSTR-OTO-24-MRW-245_W/ubmed.ncbi.nlm.nih.gov/15358629/
file:///D:/New%20Journals/BJSTR.MS.ID.008945/BJSTR-OTO-24-MRW-245_W/ubmed.ncbi.nlm.nih.gov/15358629/
file:///D:/New%20Journals/BJSTR.MS.ID.008945/BJSTR-OTO-24-MRW-245_W/ubmed.ncbi.nlm.nih.gov/15358629/
https://pubmed.ncbi.nlm.nih.gov/24727817/
https://pubmed.ncbi.nlm.nih.gov/24727817/
https://pubmed.ncbi.nlm.nih.gov/24727817/
https://pubmed.ncbi.nlm.nih.gov/24727817/
https://pubmed.ncbi.nlm.nih.gov/27846613/
https://pubmed.ncbi.nlm.nih.gov/27846613/
https://pubmed.ncbi.nlm.nih.gov/27846613/
https://pubmed.ncbi.nlm.nih.gov/27846613/
https://pubmed.ncbi.nlm.nih.gov/27846613/
https://pubmed.ncbi.nlm.nih.gov/9477107/
https://pubmed.ncbi.nlm.nih.gov/9477107/
https://pubmed.ncbi.nlm.nih.gov/9477107/
https://pubmed.ncbi.nlm.nih.gov/7654067/
https://pubmed.ncbi.nlm.nih.gov/7654067/
https://pubmed.ncbi.nlm.nih.gov/7654067/
https://pubmed.ncbi.nlm.nih.gov/7932460/
https://pubmed.ncbi.nlm.nih.gov/7932460/
https://dx.doi.org/10.26717/BJSTR.2024.57.008945

