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Outline 

ÅHistory  

ÅTechnical issues 

ÅMultiple approach 
ÅGranulomatous lymphadenitis 

ÅNon Hodgkin Lymphoma 

ÅHodgkin Lymphoma 

ÅPlasma cell neoplasm 

ÅMetastasis 



ñ The adequacy of fine 

needle aspirates is 

operator dependent ò 
 

                       Raul Braylan, MD 



ñ C R A T ò ñ C R A T ñ 





Baig & Al -Abbadi..et al Cytojournal. 2006 Apr 9;3:12   
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Sensitivity & specificity 

Sensitivity: 80-90% 

Specificity: 99-100% 

Our data:  

 - FNA performed by non-  

      pathologists: 81% sensitivity and 99%   

      specificity 

 - FNA by pathologist: 96% sense.,    

     100% spec. 
                                   Al-Abbadi & Saleh, CAP annual meeting,          
         Chicago Abstract 2006 

 



Diagnostic Possibilities 

Benign 

Lymph Node FNA 

Lymphoid Neoplasm Metastasis 



FNA and Flow Cytometry 

ÅCRAT gives enough material in most 

cases; adequate number of cells and 

almost total lymph node sampling 

ÅDedicate a separate pass for FCM 

ÅFrom the FCM material, additional 

studies can be performed if needed 

 



AM I IN A LYMPH 

NODE? 



Tingible-body macrophage 

http://pathology2.jhu.edu/cyto_tutorial/Considerations/Images/HEME/react5.jpg


Lymphoglandular bodies (LGB) 

http://pathologyoutlines.com/images/marrow/042.jpg


Benign Lesions 

ÅReactive hyperplasia 

ÅInflammatoryéInfectious 

ÅInflammatoryéNon Infectious 

ÅBenign lymphoid disorders 



Reactive LN aspirate 

http://pathology2.jhu.edu/cyto_tutorial/Considerations/Images/HEME/react1.jpg
http://pathology2.jhu.edu/cyto_tutorial/Considerations/Images/HEME/react2.jpg


23 year old female with left 

cervical lymph node 

enlargement. Recent travel 

to Pakistan.  

No response to antibiotics  

 

FNA: ñCOLD ABSCESSò 





 



 







DX: Mycobacterial 

Lymphadenitis 



Approach to Granulomatous 

lymphadenitis : 
ÅTriage on site 

ÅImmediate smears evaluation 

ÅSmears for AFB and other stains 

ÅMaterial sent for culture and PCR 

ÅIf AFB + veécancel PCR and keep 
culture 

ÅIf AFB ïve éproceed with PCR and 
culture 





Non Hodgkin lymphoma 

MONOTONY  

MONOTONOUS  



Ancillary studies help to: 

ÅLymphoid vs non-lymphoid 

ÅClonality (FCM) 

ÅSub classification 

ÅGrading (s-phase, DNA, cell size) 

ÅReed-Sternberg cells  (IHC) 

ÅPCR, Southern Blot A, FISH, 
Cytogenetic studies (T-cell) 



Flow Cytometry 

ÅRapid (2-4 hours) 

ÅQuantitative 

ÅVery sensitive and specific 

ÅMultiple stains per cell 



40 year old male patient 

with 6 weeks history of  left 

neck mass, asymptomatic 



http://archive.biomedcentral.com/1742-6413/3/24/figure/F4?highres=y
http://www.nature.com/onc/journal/v23/n18/thumbs/1207552f7th.jpg


SLL/CLL 

  

  



CD19 APC (IgG1)
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Marginal Zone Lymphoma (MZL) 



FOLLICULAR LYMPHOMA 

- Young et all 2006 Cancer 

- Young et al 2004 Acta Cytol 

- Sun & Caraway et al 2004 Acta 

Cytol  

 



CD19 APC (IgG1)
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Mantle Cell Lymphoma 

CD20 + 

CD5 + 

Cyclin D1 

T(11;14) 



CLL/SLL  

 

FL 

 

MCL  

 

MZL/MALT  

 

SLVL  





Diffuse Large B-Cell Lymphoma 

(DLBCL) 



DLBCL 
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Tumor specific  

S-phase=20% 



Acute Lymphoblastic Lymphoma 

(ALL)  

http://pathology2.jhu.edu/cyto_tutorial/Considerations/Images/HEME/all2.jpg
http://pathology2.jhu.edu/cyto_tutorial/Considerations/Images/HEME/all5.jpg


Burkittôs Lymphoma 

http://www.thachers.org/images/Burkitts.jpg
http://images.google.com/imgres?imgurl=http://www.healthsystem.virginia.edu/internet/hematology/images/Burkitts-Lymphoma-100x2-website.jpg&imgrefurl=http://www.healthsystem.virginia.edu/internet/hematology/HessEDD/MalignantHematologicDisorders/Leukemias/ALL-L3.cfm&h=890&w=1183&sz=170&hl=en&start=1&usg=__fOKTjfXG6kp8cN8zlBSvZzDWUWs=&tbnid=oGIhmlmAbw22dM:&tbnh=113&tbnw=150&prev=/images%3Fq%3Dburkitt%2527s%2B%253Bymphoma%26gbv%3D2%26hl%3Den%26sa%3DG
http://images.google.com/imgres?imgurl=http://www.frtomskids.org/images/burkitts1.jpg&imgrefurl=http://www.pathguy.com/lectures/spleen.htm&h=381&w=508&sz=54&hl=en&start=15&usg=__5g1eccHyd85VxAsZqjC8wkV5AFE=&tbnid=SXOD83vNdwTHSM:&tbnh=98&tbnw=131&prev=/images%3Fq%3Dburkitt%2527s%2B%253Bymphoma%26gbv%3D2%26hl%3Den%26sa%3DG
http://wiki.clinicalflow.com/@api/deki/files/30/=Burkitt_lymphoma%25252C_touch_prep%25252C_Wright_stain.jpg
http://images.google.com/imgres?imgurl=http://www.pathguy.com/lectures/l3.jpg&imgrefurl=http://hy4theusmle.blogspot.com/2007/04/burkitts-lymphoma-is-high-yield-for.html&h=400&w=600&sz=139&hl=en&start=16&usg=__h_JB_gl70Up2SjZEyo6l2IdcaRk=&tbnid=q5tF54xoIR1CCM:&tbnh=90&tbnw=135&prev=/images%3Fq%3Dburkitt%2527s%2B%253Bymphoma%26gbv%3D2%26hl%3Den%26sa%3DG
http://hematopathology.stanford.edu/images/HP-Flow-cytometry-Image.jpg
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CD20 FITC
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Abnormal  
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Tumor  Specific 

S-phase = 45% 



DLBCL 

 

 

LL 

 

 

ALCL 

 



 

 

SLL 

Ext 

CLL/  

SLL 

HCL  SLCVL  MALT  FL MCL  MZL  Burk.L  ALCL  WM  DLCL  

CD5 - + - - - - + - - +/- - - 

CD19 + + + + + + + + + - +/- + 

CD20 + 

weak 

+ 

weak 

+ + + + + + + - +/- + 

S ig + + + + + + + + + - +/- +/- 

C ig - - - - - - - - - - +/- - 

CD22 + + + + + + + + + - +/- + 

CD10 - *  - - +/- + +/- - + - - +/- 

CD21 + + - - + +/- - +/- - - +/- 

CD23 - + - - - - - - - - 

CD25 - - + +/- - - - - - +/- +/- 

CD38 - - +/- - +/- - - - - + + 

CD11c 

Bly7 

- + +/- - - - - - - NS - 

Cytogen t (14;19) 

tri ( 12) 

+ Del 7 t (14;18) 

Cyclin D1+ 

t (11;14) 

Cyclin D1+ 

Cyclin D1- 

tri ( 3) 

t(11;18) 

t (8;14) t (2;5) t(3;14) 

CD43 +/- + - +/- - + +/- - - 

HLA -DR + + + + 



Amman ï Jordan 

Old and New 


