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Tumor localization Prevalence
Parathyroid adenomas 5%
Gastroenteropancreatic (GEP)umors
Gastinoma. 40%
Insulinoma 10%
Non-functioning tumors 200
Ofhers (glucagonoma, VIPoma, PPoma, somatostatinoma) 2%
Anterior pituitary tumors
Prolactinoma 20%

Ofhers (GH-, GHIPRL-, TSH-, ACTH-secreting or non-functioning) ~ 17%.
Adrenal gland tumors

Non-functioning 200
Pheochromocytoma <1%
Carcinoids
Gastric enterochromatin-like tumors (ECLoma) 10%
Bronchial 2%
Thymic 2%

VIP: vasoactive intestinal peptice; PP pancreatic pdypepide; GH: grovwth hormone; PRL: prolactin
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Case 1

Presenter: Lindsay Alpert, MD

Attendings: Thomas Krausz, MD and Anthony Montag, MD

Clinical History: This 40-year-old female with a one-year history of menorrhagia presented with heavy vaginal bleeding of three weeks duration.  She initially received progesterone therapy without improvement.  She then underwent dilation and curettage.  A representative section of the endometrial curetting is submitted.

Diagnosis on curetting: Endometrial stromal tumor 

Final Diagnosis: Low grade endometrial stromal sarcoma

Differential Diagnosis:

· Endometrial stromal tumor

· Endometrial stromal nodule 

· Low grade endometrial stromal sarcoma 

· Endometrial polyp with cellular stroma

· Cellular leiomyoma

Key Features:

· Highly cellular proliferation of small, blue, oval to spindle-shaped cells whorling around arterioles 

· No pleomorphism or atypia and few mitoses
· Resembles proliferative-phase endometrial stroma
· Negative for myogenic markers (desmin, caldesmon), though may be focally positive for SMA
· Positive for CD10 and hormone receptors (ER, PR)
Discussion:

· Distinction between endometrial stromal nodule and low grade endometrial stromal sarcoma based on tumor margin 

· Endometrial stromal nodule (ESN)

· Well-circumscribed lesion with pushing margins

· May have focal margin irregularity with ≤3 finger-like projections each <3 mm in size
· No vascular invasion
· Smooth muscle differentiation within lesion can be difficult to distinguish from myometrial invasion in curettage specimens
· Low grade endometrial stromal sarcoma (ESS)

· Infiltrative lesion with myometrial and/or vascular invasion

· Often impossible to definitively differentiate between ESN & ESS on curettage 

· Distinction important for prognosis and therapy, especially in pre-menopausal patients

· ESNs – benign and sometimes amenable to fertility-conserving therapy 

· ESSs – indolent but frequently recur, may metastasize, and require minimum of hysterectomy & bilateral salpingo-oophorectomy 

· Imaging can aid in diagnosis if infiltrative border/extra-uterine spread identified

· Surgical stage of ESS most important prognostic parameter

· Mitotic count no longer considered an independent predictor of prognosis

· Characteristic t(7;17)(p15;q21) translocation identified in ~75% of ESNs & ~50% of ESSs, with JAZF1-JJAZ1 fusion product

· Additional alterations likely required for invasiveness, e.g. suppression of un-rearranged JJAZ1 allele

· Recently t(10;17)(q22;p13) translocation with YWHAE-FAM22 fusion product identified in rare ESSs 

· Associated with higher grade but non-pleomorphic round cell component

· More aggressive clinical course than classic ESSs

· May be classified as high grade endometrial stromal sarcoma in future
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Case 2

Presenter:
Ashwin Akki, MD, PhD

Attending:
Gladell P. Paner, MD

Clinical History: The patient is a 26-year-old female with a 6-month history of recurrent pancreatitis and pancreatic pseudocyst and an incidentally CT-detected complex cystic right renal mass (6.6 cm). The patient underwent right radical nephrectomy. A representative slide of the renal mass is included.

Diagnosis: TFEB Renal Cell Carcinoma

Differential Diagnosis:

1. Renal Cell Carcinoma 

1) Clear Cell  RCC

· Most common RCC, often encountered in older adults and uncommon in younger patients

· Characterized by -3p (VHL mutations)

Microscopic features:

- Typically clear cells arranged in nests/acini separated by delicate fibrovascular septae 

- Some cells may have granular eosinophilic cytoplasm 

- Grading based on Fuhrman nuclear grading system

IHC: Pax-2/Pax-8 +, pankeratin +, (diffuse) CA-9 +

2) Clear Cell Papillary RCC

· Initially described in end stage kidneys, but may also occur as sporadic cases

· Indolent behavior; so far, no reported metastatic case. 

Microscopic features:

- Clear cells arranged in papillary, tubular or acinar pattern

- Linear arrangement of nuclei usually away from the basal aspect

- Most have low grade nuclei (Fuhrman grade 2 or lower)

IHC: Pax-2/pax-8 +, CK7+, CA-9 +, AMACR-

3) TFE3 RCC

· Relatively higher incidence in children and young adults.

· A small subset may develop in young patients with past exposures to chemotherapy for childhood malignancies.

· Usually presents with higher stage disease

· Suggestive to be more aggressive, particularly in adults.

· TFE3 RCCs most commonly harbor either –

(i) t(X;17)(p11.2;q25), which leads to fusion of transcription factor TFE3 with Alveolar Soft Part Sarcoma (ASPL) gene, 

or 

(ii) t(X;1)(p11.2;q21), which leads to fusion of TFE3 with Papillary RCC (PRCC) gene
Microscopic features:

· ASPL-TFE3 RCC – mainly has clear cells with abundant or "voluminous" cytoplasm and papillary architecture.
· PRCC-TFE3 RCC – mainly has clear cells with acinar architecture and psammoma bodies.

IHC: Pax-2/pax-8 +, pankeratin -/focal +, TFE3+

2. Epithelioid Angiomyolipoma (PEComa)

· Angiomyolipoma with predominant epithelioid morphology

Microscopic features:

- “Carcinoma-like”

- Cohesive cells in nests or alveolar growth separated by thin septa and blood vessels

- “Epithelioid and spindle cells”


- Admixture of polygonal and plump spindle cells

- Nuclei appear high grade and mitosis is common

- Multinucleated pleomorphic giant cells

IHC: Epithelial markers (e.g. keratin AE1/AE3)-, melanoma markers (HMB45, Melan A)+, pax-2/pax-8 - 

Discussion:

TFEB RCC

· First described by Dijkhuizen T. et al in 1996.

· Approximately 30 confirmed cases reported so far.

· Majority of cases reported occurred in young adults (mean age 28.5 yrs; median age 25 yrs). 

· Caused by translocation between Alpha at 11q12 and the first intron of TFEB transcription factor at 6p21.

· Alpha is a ubiquitously expressed intronless gene that does not code for a functional protein.

· Alpha-TFEB fusion results in overexpression of native TFEB protein.

· TFEB is a member of Microphthalmia transcription factor (MiTF) subfamily of transcription factors that also include MiTF, TFE3 and TFEC.

· Histology: 

· Full morphologic spectrum not yet known.

· Most distinctive pattern is that of a biphasic morphology with larger clear cells forming nests/acini and centrally located smaller cells clustered around basement membrane-like material.

· May have “rosette” formation, pseudopapillae, absent smaller cells and/or basement membrane-like materials

· Other patterns include extensive hyalinization, oncocytoma-like, oncocytic papillary, chromophobe-like and PEComa-like. 

· IHC: Most are keratin– or focal+, melanocytic markers (HMB45 and Melan A)+, Cathepsin K+, TFEB+ (TFEB suggested to have 100% specificity)

· FISH: Break-apart TFEB FISH assay

· Tends to have indolent course.

· Of 30 reported cases, 3 metastasized and caused death.
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Case 3

Presenter:  Bridget Banach, MD, PhD

Attending:  Aliya N. Husain, MD

Clinical History:  This is a 41 year old male who undergoes bilateral lung transplantation for pulmonary fibrosis and respiratory failure. The patient’s pulmonary symptoms began in 1989 with the development of an upper respiratory tract infection and shortness of breath with x-ray evidence of upper lobe predominant interstitial changes. Over the next 10 years the patient was treated with steroids until he began to decompensate requiring additional therapeutic options. Of note, the patient is a non-smoker and denies occupational exposure. 

Diagnosis:  Hypersensitivity pneumonitis – chronic phase

Differential Diagnosis:

· Usual interstitial pneumonia

· Nonspecific interstitial pneumonia – fibrosing type

· Sarcoidosis

Key Features:

· Bronchiolocentric fibrosis and thickening

· Mild subpleural thickening and fibrosis

· Focal alveolar wall thickening and fibrosis with preservation of alveolar architecture

· Multiple fibroblastic foci

· Multinucleated giant cells, some associated with cholesterol clefts, in poorly formed granulomas

Discussion:

· Hypersensitivity pneumonitis (HP) is a poorly understood type III and type IV hypersensitivity reaction to an inciting antigen.
· The development of HP is likely due to a T-cell mediated inflammatory response with a genetic predisposition. 
· There are three phases of HP: acute, subacute and chronic.  Chronic phase is further classified into UIP-like, NSIP-like and mixed based on histological features.
· Acute HP shows peribronchiolar inflammation without fibrosis, neutrophilic interstitial and intra-alveolar inflammation.

· Subacute HP shows bronchiolocentric pneumonitis with cellular interstitial lymphoplasmacytic infiltrate, multinucleated giant cells in poorly formed granulomas and Schaumann bodies.  Bronchiolalveolar lavages show CD8+ lymphocytosis.
· Chronic HP shows bronchiolocentric fibrosis with retention of subacute HP features.  Cases with prominent subpleural fibrosis are further described as UIP-like.  Cases with prominent interstitial fibrosis with preservation of lung architecture are further described as NSIP-like.  
· The presence of fibrosis (chronic HP) decreases median survival from 22 years to 4.9 years.  In cases where only peribronchiolar fibrosis is present median survival is 11.3 years, however cases with UIP and/or NSIP –like features have median survivals of <3 years.
· In chronic HP reports show that there’s a predominance of CD4:CD8+ T lymphocytes which may be associated with the development of fibrosis.
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Case 4












Presenter:
Mark Wahrenbrock, MD, PhD

Attending:
Gladell P. Paner, MD

Clinical History: The patient is a 69-year-old Caucasian female who presented with a 5 cm adrenal mass, a 5 cm small bowel tumor and diffuse peritoneal implants. She had a remote clinical history of thyroid cancer and recent gastric carcinoid. An incidental adrenal nodule was noted 10-15 years ago during workup for hematuria associated with UTI, for which she declined recommended surveillance. At presentation she also had palpitations, headaches, and hypertension. Biochemical studies for cortisol, aldosterone, plasma metanephrines, and potassium were normal. Representative sections of the adrenal mass and small bowel tumor are provided.

Diagnosis: 

1. Adrenocortical carcinoma, invading peripancreatic and renal hilar soft tissues, 9cm (pT3,NX)

2. Adrenocortical adenoma, 2.8 cm

3. Small bowel gastrointestinal stromal tumor, high risk, with exon 9 mutation

4. Multiple peritoneal implants of GIST
Key Features:

· The adrenal mass shows a delineation of a “lower grade” and “higher grade” area.

· The "lower grade” area consists of cords and nests of cells in a vascularized meshwork consistent with “adenoma” by Weiss criteria. 

· The “higher grade” area shows predominantly solid and some alveolar growth patterns. It also shows focal necrosis, lymphovascular invasion, myxoid change, nuclear grade 3, and increased mitoses, satisfying Weiss criteria for “carcinoma.” IHC is positive for CAM5.2, calretinin (weaker, patchy), and inhibin (weaker, patchy); negative stains include synaptophysin, chromogranin, CD117, and S-100. 

· The small bowel mass shows fascicles of bland spindle cells with increased mitoses. IHC is positive for CD117 and DOG1. 

· The peritoneal implants (labeled as “carcinomatosis”) show solid growth of pleomorphic plump epithelioid cells that resemble the epitheliod area of the small bowel GIST. IHC is positive for CD117 and DOG1, consistent with metastatic implants of small bowel GIST. 

Discussion: 

We present an unusual case of a patient with synchronous adrenocortical carcinoma juxtaposed to an adrenocortical adenoma and metastastic small bowel GIST, in a patient with a remote history of thyroid cancer and recent gastric carcinoid – two questions arose:

1. Do adrenocortical carcinomas arise from adenomas? - the ACA-to-ACC model

Issues that have caused debate on the ACA-to-ACC model:

· The prevalence of ACA is 3-8/100 noted by autopsies or CT imaging, and the prevalence of ACC is 1-2/million, which is 4-5 orders of magnitude difference 

· Most ACAs are stable, only 5-25% of clinically silent adrenal masses progress to hyperfunction or enlarge >1cm

· Relative paucity of morphological evidence showing an ACA-to-ACC phase, most likely because ACCs tend to present as large tumors far advanced from their younger origins

· Nevertheless, Knudson hypothesized in 1977 that the pathogenesis of cancer per se involves a multistep process.

Molecular genetic evidence favoring the ACA-to-ACCs model:









ACAs

ACCs
· X-inactivation/monoclonality studies: 


57-95%  
60-100% 

· Genomic copy number changes: 



~30% 

100%

· Mean number of chromosomal changes: 

1.6(0-3) 
9(7.6-14) 

· Some studies correlate chromosomal changes with tumor size

· ~90% of chromosomal changes seen in ACAs are also seen in ACCs 

· Following this growing wave of molecular genetic evidence in support of an ACA-to-ACC model, the literature is now reporting morphological evidence to support it – There are only 4 case reports of an ACC arising inside an ACA (Bernard et al. 2003; Schmitt A et al. 2006; Gaujoux S et al. 2008; Trezzi et al. 2009).

2. Is this a hereditary cancer syndrome? 

· A matrix method applied to reference tables is useful in developing a differential diagnosis

· While our patient does not meet the formal clinical criteria for MEN1, it is the most likely syndrome on the differential diagnosis.

Multiple endocrine neoplasia 1 (MEN1) features:

· Rarely manifests before age 10, most often between ages 20-40
· Major clinical manifestations are the 3 P’s: primary hyperparathyroidism, pancreatic and duodenal neuroendocrine tumors, and anterior pituitary tumors.  
· [image: image1.wmf]2 of the major lesions are required for a clinical diagnosis of MEN1, however in family members of a known MEN1 proband, 1 major lesion is required. Clinical diagnosis is confirmed with genetic testing.

· Other tumors in MEN1 patients:

· Adrenal cortical tumors 
· Gastric carcinoid – commonly develop in MEN1/ZES
· Thyroid non-medullary tumors

· GIST

· MEN1 gene mutations can be identified in 70-95% of MEN1 patients
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Case 5

Presenter: Aimee Kwak, MD

Attending: John Hart, MD

Clinical History: The patient is an 84-year-old female with a past medical history of hypertension, hypercholesterolemia, and osteoarthritis, status post total abdominal hysterectomy for fibroids, and episodic hematochezia since 2003.  Prior colonoscopies showed multiple cecal ulcers and a normal terminal ileum.  Biopsy of the ulcers demonstrated colitis most suggestive of NSAID use or ischemia and NSAIDs were discontinued at that time.  In 2008 the patient had recurrent hematochezia with new associated symptoms of fatigue and dizziness.  Subsequent colonoscopy demonstrated multiple ulcers throughout the entire colon with intervening normal mucosa.

  

Diagnosis: Amebic colitis (E. histolytica)

Diagnostic Methodologies:

Stool O&P examination: cysts or trophozoites found in the stool (3 collections on different days detects 85-95% of cases)

ELISA or RIA E. histolytica antigen detection: performed on stool samples, will differentiate E. histolytica from E. dispar (since both can show erythrocyte phagocytosis)

Serologic testing for E. histolytica antibodies: good for excluding diagnosis, but positive serologies cannot distinguish acute or previous infection (E. dispar colonization does not yield a positive result)

Colonoscopy with biopsy: biopsies of ulcers can yield organisms if surface exudate and necrotic debris are included

Pathogenesis:

Life cycle consists of 2 forms: cyst or trophozoite 

· ingested cysts undergo excystation in the small bowel and trophozoites migrate to the colon 
· trophozoites adhere to galactose/N-acetylgalactosamine lectins (carbohydrate binding proteins) on colonic epithelium
· trophozoites multiply via binary fusion and also undergo encystation to form cysts, which are passed in the feces

10% of cases, trophozoites invade colonic tissue

· secrete proteinases thought to cleave and activate cytokines
· form amoebapores on cells to cause cytolysis, releases mediators to attract inflammatory cells 

Differential Diagnosis:

	Entity
	Clinical Hx/Sx
	Colonoscopy
	Histology/Tests

	NSAIDs
	NSAID use (ie osteoporosis, rheumatoid arthritis, migraines)  *key is withdrawal of NSAIDs will resolve symptoms*
	Nonspecific; Erosions, ulcerations, strictures, diaphragms
	Aphthous erosions and ulcerations, increased apoptosis, no crypt distortion, prominent eosinophils, slightly thickened subepithelial collagen

	Ischemic Colitis
	Cardiovascular disease/myocardial infarction or recent hypotension, cocaine use, Acute abdominal pain followed by hematochezia
	Continuous, left-sided, mucosal friability, rectal sparing; sharp demarcation of involved and uninvolved areas
	Withered crypts, little inflammation 

	Inflammatory bowel disease
	Diarrhea, hematochezia, weight loss, fistulas
	Acute and chronic inflammation, ulceration, pseudopolyps, cobblestoning
	Crypt distortion, granulomas, Paneth cell and/or pyloric gland metaplasia, basal lymphoplasmacytosis

	Infectious colitis
	Recent travel, food history (unpasteurized dairy, raw meat), fever, bloody diarrhea
	Usually not needed for diagnosis; inflammation, pseudomembranes 
	Look for the parasitic organism; stool O&P and cultures


Discussion:  

Amebic colitis

· E. histolytica is the only Entamoeba species to invade tissues
· Classic symptoms: diarrhea, abdominal pain, weight loss, passing mucus and blood
· Classic colonoscopic exam: discrete ulcers with surrounding normal mucosa, often in the cecum
· Histology: Trophozoites in surface exudate with central nucleus, peripheral chromatin, ingested red blood cells; can get flask-shaped ulcers

Amebic colitis can be mistaken for inflammatory bowel disease

· Clinical symptoms: diarrhea, hematochezia, passing mucus
· Colonoscopy:  severe cases can show friable mucosa, diffuse, patchy ulceration, cobble stoning, strictures
· Biopsy: amoeba not always seen 

IBD mimics

Infectious agents

· Infectious colitis: Salmonella, E. coli, Yersinia , C. jejuni, Shigella,, E. histolytica, Tuberculosis (TB)

· STD associated proctitis: Syphilis, N. gonorrhea, C. trachomatis (LGV) 

Drug induced colitis

· NSAIDs

· Mycophenolate

· Biologics: Ipilmumab, Rituximab, Bevacizumab

Systemic conditions involving the GI tract

· Vasculitis : Behçet’s disease, Henoch Schönlein pupura

· Chronic granulomatous disease

· Hermansky-Pudlak syndrome

· Common variable immunodeficiency syndrome

· Systemic mastocytosis

· Langerhans cell histiocytosis

· Idiopathic hypereosinophilic syndrome

Diverticular colitis (DAC)
· Crohn’s-like colitis

· Ulcerative colitis-like

Take home points:

· IBD has many mimics
· No specific histologic criteria to diagnose inflammatory bowel disease 
· Need good clinical history, presentation, and prior ancillary tests/imaging to prevent misdiagnosis of IBD
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Case 6

Presenter: Ari S. Nowacek, MD, PhD

Attending: John Anastasi, MD

Clinical History: The patient is a 2-year-old male. He was born at full-term by normal spontaneous vaginal delivery without any complications. Initially his growth and development were normal, but at 6 months he began having recurrent otitis media and bronchitis. At 20 months he developed bilateral cervical adenopathy along with tonsil/adenoid enlargement. He was treated Four months later with tonsil/adenoidectomy and tympanostomy. However, the adenopathy progressed and he developed mediastinal lymphadenitis that began to compress vital structures. Hematology showed microcytic anemia, 10% eosionophilia, and an elevated ESR and CRP. Immunology demonstrated elevated IgA, IgM, and IgG, but mitogen stimulation and flow cytometry were normal. Serology was negative for CMV, EBV, HIV, mycoplasma, and Bartonella.

Key Morphologic and Immunohistochemical Features:

· Enlarged lymph nodes: mediastinal and bilateral cervical

· Effaced nodal architecture with unapparent follicles and depleted lymphocytes

· Sheets of large, pale histiocytes with cytoplasm filled with negative “ghosts” on H&E.

· Histiocyte nuclei are eccentric and without pleomorphism or mitoses.

· Lack of granulomas, giant cells, necrosis, calicification, or fibrosis

· CD68 positive; CD3 and CD20 negative

· Abundant intracellular acid-fast bacilli seen with Kinyou or Ziehl-Neelsen stains. 

· NOTE: Sheets of large, pale histiocytes with cytoplasm filled with negative “ghosts” on touch prep wright stain.

Differential Diagnosis:

· Lymphoma (Hodgkin’s vs Histiocyte/T-cell Rich NHL)

·  Infectious lymphadenopathy 

· Mycobacterium, Histoplasma, Cryptococcus

·  Benign histiocytic proliferation / Rosai-Dorfman

·  Sarcoidosis lymphadenopathy 

Establishing the Diagnosis:

· Our differential diagnosis initially focused on diseases that cause granulomatous lymphadenitis. Due to the absence of large or atypical CD3 or CD20 positive cells and the absence of Hodgkin or Reed-Sternberg cells we felt that the stains did not support a B-cell, T-cell, or Hodgkin Lymphoma.

· In sarcoidosis lymphadenopathy there are well-organized granulomas with giant-cells, plasma cells, and peripheral fibro-collagen. In this case none of these features were present.

· From this point our differential focused on etiologies that could cause diffuse enlargement of histiocytes. Benign histiocytic proliferation and Rosai-Dorfman were excluded due to the lack of emperipolesis. Sarcoid lymphadenitis due to the absence of well-organized granulomas, giant-cells, and plasma cells.

· With the exclusion of most of the possibilities on the differential an infectious etiology was highly suspected. There are multiple viral, bacterial, and fungal organisms that need to be considered. However, since viral serology was negative and the node lacked viral cytopathic features and the patient was HIV negative we narrowed our focus to the bacterial and fungal organisms. A GMS stain was negative for any fungal elements and so we became highly suspicious of mycobacteria. In actuality the touch preparation with negative staining ghosts made us fairly confident that this would be MAI.

· An AFB stain demonstrated many histiocytes that were full of positively staining organisms. Now that we had identified the presence of mycobacteria it was necessary to determine if was MTB or another species. Morphologically, MTB lymphadenitis shows necrosis in the exudative phase and granulomas, giant cells, and fibrosis in the proliferative phase. Also, in MTB there are usually only a few organisms visible. On the other hand, MAI causes diffuse enlargement of histiocytes and generally many organisms are clearly visible. In fact, we were very suspicious of MAI based upon the touch preparation alone, which showed many enlarged histiocytes that were filled with negatively staining organisms. 
Diagnosis: Mycobacterium Avium-Intracellulare Lymphadenitis in the setting of immunodeficiency later proven to be due to IL-12 receptor deficiency

Discussion:

· MAI is most commonly seen in immune-compromised populations such as transplant recipients and AIDS patients. 

· In children, MAI infections often result in cervical lymphadenitis. 

· This case was unusual because the patient (although not yet known) was immune compromised due to IL-12 receptor deficiency. 

· IL-12-(1 receptor and IFN-( deficiency and mycobacterial infections.

· IL-12-dependent IFN-( secretion is essential for the control of mycobacterial infections. Mutations in either gene predispose patients to mycobacterial infections. Interestingly, they do not have increased susceptibility to any other infections.

· The IL-12 receptor is made of two subunits: (1 and (2. In this case the patient was heterozygous for 2 different mutations in the IL-12-(1 receptor gene leading to premature stop codons and no functional expression. Both of his parents and his sibling were phenotypically normal.

· Patients often present with cervical lymphadenopathy due to disseminated mycobacterial infections. They generally respond well to aggressive antimicrobial and IFN-( replacement therapy. Mortality is between 15-30% during the initial infection. If they survive the initial infection they develop a normal acquired immune response that protects them from future infections. Generally, these patients do well and have normal life spans.
Follow-Up:

· The patient did not respond to anti-mycobacterial treatment or IFN-(. This greatly increases the risk of mortality. In addition, he developed severe mediastinal lymphadenitis that began to compress vital structures.

· In this setting the only remaining treatment option is Hematopoietic Stem Cell Transplant (HSCT). Unfortunately, there have only been 3 recorded cases of successful HSCT in these patients with resistant infections.

· Since his condition was deteriorating and there were no other remaining options the treatment team decided to proceed with HSCT. Fortunately, he survived the transplant, the lymphadenitis greatly reduced, his condition improved, and he continues to do well 12 months later.

· Interestingly, enlarged histiocytes can still be seen in lymph nodes; however, they do not stain positively for AFB.
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