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ABSTRACT
An autopsy case of a systemic granulomatous inflammation is presented with differential diagnosis and a tentative
final interpretation. The patient, a 31 years old male, was admitted to the hospital for shortness of breath and died
within 17 days of his admission. Anatomic and laboratory investigations revealed a disease suggestive of sarcoidosis or tuberculosis, yet the final diagnosis remains open for discussion.
Key words: Granulomatous disease, sarcoidosis, tuberculosis.

RESUMEN
Se presenta un caso de autopsia de inflamación granulomatosa sistémica con diagnóstico diferencial y una interpretación final tentativa. Se trató de un paciente masculino de 31 años de edad, que fue admitido en el Hospital
por presentar disnea y murió a los 17 días de internamiento. Las investigaciones anatómicas y de laboratorio revelaron una enfermedad sugestiva de sarcoidosis o de tuberculosis; sin embargo, el diagnóstico final queda
abierto a la discusión.
Palabras clave: Enfermedad granulomatosa, sarcoidosis, tuberculosis.

INTRODUCTION
Chronic systemic granulomatous disease continues
to be a challenge for differential diagnosis in the clinical diagnosis, treatment and in pathology. Even modern diagnostics using molecular techniques do not always permit a final diagnosis. We present such a
case here of a systemic tuberculoid granulomatous
inflammation for general discussion.
CASE REPORT

pedal edema. He was treated for right lower extremity
cellulitis in June. The patient also had a past history of
diabetes mellitus and hypertension since 18 years of
age and chronic heart failure (CHF) with an ejection
fraction (EF) of 35-39% in June of this year. The patient was transferred to the intensive care unit (ICU),
intubated and put on a ventilator for hypoxemia due to
respiratory failure. The chest X-Ray showed evidence
of interstitial and alveolar infiltrates and micronodular
lesions. Bone marrow biopsy showed non-caseating
granulomas. The patient later also developed renal failure and his respiratory condition further deteriorated.
He had finally positive blood cultures of coagulase
negative staphylococcus and died clinically of septic
shock 17 days after admission.
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A 31 years old male patient was admitted to the hospital on 09/25/04 with complaints of shortness of breath
for 2 days, fever, productive cough, sweats, chills and
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MATERIAL AND METHODS
A complete autopsy was done 2 days after the patient’s death following Rokitansky’s technique of or-
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gan dissection. Specimens taken for routine microscopy were prefixed in 10% neutral buffered formalin,
blocked and postfixed the following day and embedded in paraffin. 5 micron sections from each tissue
block were stained routinely with H&E and additional
staining for special questions including reticulin
stain, trichrome, Gram, PAS, Ziehl-Neelsen,
rhodamin-auramin and methenamine-silver. Selected
tissue samples were processed for polymerase
chain reaction (PCR). Thick sections were cut from
the paraffin block and sent to a reference laboratory
for Mycobacterium tuberculosis Complex PCR,
which was performed using the Amplicor MTB test
(Roche Diagnostics) according to manufacturers instructions.
RESULTS
Gross findings
The gross findings are summarized in table I. The
over-all gross features reminded at a miliary tuberculosis except that the necrotic debris in the granulomas was not really caseous and that the distribution
of granulomas was somewhat unusual in so far as
granulomatous spread to the liver and serosal membranes was grossly not obvious. Thus, acute progressive (necrotizing) sarcoidosis and other forms of
granulomatous vasculitis needed to be considered as
differential diagnosis. Figure plate 1 shows representative gross organ changes.

Microscopic findings
All involved organs as given in table 1 including the
myocardium showed necrotizing epithelioid cell
granulomas with some multinucleated giant cell
(Figure plate 2). Giant cells contained occasional
asteroid bodies. Some granulomas developed adjacent to larger vessels, and severe granulomatous
vasculitis with intimal fibrosis and vascular stenosis was a frequent finding in the lungs. Necrotic areas consisted of eosinophilic cellular debris (coagulation necrosis), yet no neutrophilic infiltration was
seen nor caseous or fibrinoid necroses. All special
stains for bacteria or fungi were negative. No parasites were found.
Some granulomas underwent fibrosis starting at
their periphery with collagen fibers surrounding individual epithelioid cells and progressing to a more
diffuse starry scarring. Most extensive fibrosis was
noted in the myocardium and in pulmonary hilar
lymph nodes. Both, the over-all composition of the
granuloma as their apparent variable age did not
support the diagnosis of miliary tuberculosis, and
other types of necrotizing granulomatous diseases
needed to be considered in differential diagnosis
(see COMMENT below). There were prominent
signs of calcium precipitation in renal tubular cells
and in the ureters. The liver, in addition to few granulomas in the portal triads, showed extensive fatty
metamorphosis of hepatocytes. Practically all glomeruli hd the most severe forms of glomerulosclerosis

Table I. Gross findings at autopsy and provisional anatomic diagnosis.
I.

Systemic ‘miliary type’ non-caseating granulomatous disease:
I.1 Granulomatous infiltrates in lungs (all lobes), spleen, and kidneys.
I.2 Granulomatous lymphadenitis involving pulmonary hilar and paratracheal lymph nodes.
I.3 Focal nodular infiltrates in skin with partial ulceration, R & L tibia.
I.4 Severe diffuse fatty change of liver.
I.5 Severe diffuse fatty change and anemia of heart with suggestive focal infiltrates.
I.6 Large white kidneys suggestive of nephrotic syndrome and nodular infiltrates.

II. Suggestion of right heart failure:
II.1 Dilatation of right heart ventricle.
II.2 Acute congestion of liver, spleen and thyroid.
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III. Moderate obesity (body weight: 274 kg):
III.1 Diabetes mellitus clinically.
III.2 Grossly unremarkable pancreas.
Primary cause of death: Systemic granulomatous disease suggestive of acute sarcoidosis (tuberculosis?).
Immediate cause of death: Cardio-respiratory failure.
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besides extensive arterio-arteriolosclerosis and occasional necrotizing granuloma. Other significant organ- and tissue changes are given in the final anatomic diagnosis (Table II).

laboratory. Even though the assay used for PCR is
not cleared by the FDA for use on non-respiratory
samples this assay was validated for use on other
specimens by the reference laboratory.

PCR results

Final anatomic diagnosis

No Mycobacterium tuberculosis complex DNA was
detected in the tissue as determined by the reference

The final anatomic diagnosis is summarized in table
2. Besides the severe necrotizing granulomatous dis-
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Figure plate 1. Gross
appearance of selective organs
at autopsy.
A and B: Pale yellowish lungs
with multiple small white
granulomas.
C: Smooth soft yellowish liver
w/o grossly apparent
granulomas.
D: Swollen yellowish kidneys
with effacement of corticomedullary junction and some
white granulomas.
E: Cut surface of spleen with
multiple greyish granulomas.
F: Yellowish soft myocardium
with focal infiltrates, R.
ventricle.
G and H: Nodular pretibial
dermal infiltrates with focal
non-caseous necrosis.
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ease, other organs showed alterations as possible
consequence of diabetes mellitus such as moderate
obesity, severe fatty change of the liver, and extensive renal glomerular sclerosis of Kimmelstil-Wilson
type. The pancreas itself was too autolytic to see
any diabetic changes in the islets. The extent and
the age of cardiac involvement suggests that the
heart was a prime organ in this granulomatous disease, and cardiac failure may have been as well the
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ultimate cause of death. Hypertensive cardiomyopathy in diabetes mellitus may have further contributed
to the cardiac failure.
COMMENT
Our suggestive gross diagnosis was that of a systemic sarcoidosis leading to acute death. This assumption was based upon the quality of the granulo-

Figure plate 2. Selected
microscopic features in different
organs at autopsy.
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A and B: Pulmonary
granulomas with extensive
cellular coagulation
necrosis and early fibrosis
(H&E, 150X (A) and
trichrome, 300X (B).
C: Typical giant cell with
asteroid body (H&E,600x).
D: Pulmonary granuloma with
vascular involvement
(trichrome, 150X).
E: myocardial granuloma
(H&E, 300X).
F: Bone marrow necrotizing
granuloma (H&E, 150X).
G: Severe fatty change in liver
with portal granuloma
(H&E, 150X).
H: Severe Kimmelstil-Wilson type
glomerular sclerosis and tubular
cell calcification
(H&E, 150X).
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Table II. Final anatomic diagnosis.
I.

Severe systemic sarcoidosis with extensive necroses.
I.1 Granulomatous infiltrates involving lungs (all lobes), spleen, liver, thyroid, bone marrow, heart and kidneys.
I.2 Granulomatous lymphadenitis involving pulmonary hilar and paratracheal lymph nodes.
I.3 Severe diffuse vacuolar degeneration of myocardial fibers and patchy interstitial fibrosis (suggestive of «healed» granulomas).
I.4 Focal tubular necrosis with calcification.
I.5 Ansarka (ascites and severe edema of lower extremities).
I.6 Prominent calcification of ureters.

II. Suggestion of right heart failure.
II.1 Dilatation of right heart ventricle.
II.2 Acute congestion of liver, spleen and thyroid.
III. Diabetes mellitus (clinically).
III.1 Moderate obesity (body weight: 274 kg).
III.2 Autolytic pancreas (islet cells not evaluable).
III.3 Severe fatty change of hepatocytes.
III.4 Severe glomerulosclerosis of Kimmelstil-Wilson type, arterio- arteriolosclerosis.
Primary cause of death: Systemic necrotizing sarcoidosis, diabetes mellitus.
Immediate cause of death: Cardiac failure.

mas (non-caseating) and their distribution including
the kind of changes in skin and heart. Heart involvement by sarcoidosis is known to occur in up to 20%
of the cases with the risk of sudden death.4,14,15 Anular papules, scar formation and ulceration as in our
case have been described in sarcoidosis.2,16
The prime differential diagnoses of gross findings
were miliary tuberculosis or some other septic fungal
infection. Rarely, systemic granulomatous reactions
may accompany malignant lymphoproliferative diseases.3
As microscopy revealed prominent necroses in
most of the granulomas, additional diagnoses had to
be considered: systemic granulomatous and necrotizing vasculitis, first of all, Wegener’s disease. In addition, although less probable, Churg-Strauss disease,
allergic angiitis and granulomatosis or other infections
such as yersiniosis and tularemia.
Special staining of various tissue specimens did
not reveal organisms, neither mycobacteria, nor fungi
or any other kind of bacteria. Although mycobacteria
are found by microscopy in only one third of the miliary tuberculosis cases,11 such cases show usually
only non-caseating granulomas. Once prominent necroses develop (as in our patient), mycobacteria are
easily detected by Ziehl-Neelsen stain or by
rhodamin-auramin fluorescence. Atypical mycobacteria usually stain positive with PAS reactions. They
commonly do not cause the necroses as seen in our
patient, but rather histiocyte-rich granulomas. All of

our PAS stains remained negative. Mycobacterial cultures and PCR are positive in most cases of miliary
tuberculosis. Cultures were done in our case and
showed only once (from spinal fluid) very rare acidESTEorganisms.
DOCUMENTO
ES ELABORADO
POR
MEDIGRAfast
PCR
from autopsy
tissue
samples
PHIC
remained
negative. Thus we were rather unable to
confirm the diagnosis of miliary tuberculosis.
Similarly, no fungal or bacterial organisms were
demonstrated in the granulomas. Also, the composition of our patient’s granulomas (epitheloid cell nodules with central non-caseous necrosis) is not characteristic for yersiniosis or tularemia which present
rather histiocytic granulomas with a centrally located
abscesses and prominent lymph nod involvement
(«abscedizing histiocytic lymphadenitis»).
Wegener’s granulomatosis can show a tissue distribution quite similar to sarcoidosis5 with involvement of lungs, kidneys, skin, nervous system and
eyes, musculoskeletal system and heart. The granulomatous vasculitis in Wegener’s, again is rather histiocytic than epitheloid cellular, and the type of fibrinoid vascular necrosis with some neutrophils in Wegener’s is rather uncommon in sarcoidosis. Wegener’s
disease and it’s tissue features are rather suggesting
a B-cell mediated autoimmune reaction (with cANCA
positivity), while sarcoidosis resembles a T-cell autoimmune response.7
Like in Wegener’s disease, the necrosis in ChurgStrauss disease (CSD) differs from that of sarcoidosis. It is a collagenolytic (fibrinoid) necrosis as op-
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Table III. Organ and tissue distribution in systemic sarcoidosis.
Organ site
Lungs
Lymph nodes
Spleen
Musculoskeletal system
Skin
Eyes
Liver
Kidney
Heart
Neurologic
1

Frequency (%)
of involvement1

Our case

> 90
90
80-90
20-30
20-35
20-80
20
10-20
5-20
2-7

+
+
+
?
+
?
+
+
+
?

2.

3.
4.

5.
6.

7.

From (1,5,14,15)

posed to the cellular necrosis in sarcoidosis and
shows focal accumulations of histiocytes and eosinophils, yet no classical epitheloid cells.9 Vasculitis
also shows typical fibrinoid necroses of the vessel
wall. The clinical presentation of CSD usually includes a history of asthma and eosiniphilia.6 No such
history, nor fibrinoid necrosis or vasculitis were
present in our case. Similar criteria apply to other
forms of systemic vasculitis, although occasionally
sarcoidois can be complicated by vasculitis.7,8
Thus sarcoidosis — per exclusionem — appears
the most reasonable diagnosis in our patient, and typical asteroid bodies were noted in occasional giant
cell (Figure plate 2). Unfortunately, the patient died
before additional clinical tests could further confirm
this diagnosis. The rapid downhill clinical course with
his sudden demise as well as the prominent necroses
in pathological lesions were initially felt untypical for
sarcoidosis and rather suggesting miliary tuberculosis
or even septic yersiniosis. Necrotizing forms of sarcoidosis have repeatedly been described,12 however,
and sudden death is well known in patients with cardiac involvement4,15 as well as of renal failure,1 both
occurred in our case. Finally, the organ distributions
of granulomatous sarcoid lesions in our patient compares well to respective reports in the literature10,13,14
(Table III).

8.

9.
10.
11.

12.

13.

14.

15.
16.

on necropsy in a young man: A case report. J Clin Pathol
2004; 57: 1101-1103.
Ball NJ, Kho GT, Martinka M. The histologic spectrum of
cutaneous sarcoidosis: A study of twenty eight cases. J
Cutan Pathol 2004; 31: 160-168.
Brincker H. The sarcoidosis-lymphoma syndrome. Br J
Cancer 1986; 54: 467-473.
Chapelon-Abric C, de Zuttere D, Duhaut P, Veyssier P,
Wechsler B, Huong DL, de Gennes C, Papo T, Bletry O,
Godeau P, Piette JC. Cardiac sarcoidosis: A retrospective
study of 41 cases. Medicine 2004; 83: 315-334.
DeRemee RA. Sarcoidosis and Wegener’s granulomatosis: A comparative analysis. Sarcoidosis 1994; 11: 7-18.
Keogh KA, Specks U. Churg-Strauss syndrome: Clinical presentation, antineutrophil cytoplasmic antibodies, and leukotriene receptor antagonists. Am J Med 2004; 115: 284-290.
Krueger GRF, Hoffmann A, Merten UP. Systemic vasculitis, primary and secondary. Differential diagnosis and
classification. WasPalm Supercourse, May 2000. http://
www.WasPalm.org/WASPALM/documents/a-super/vasculitis/super-vas.html
Kwong T, Valderrama E, Paley C, Ilowite N. Systemic necrotizing vasculitis associated with childhood sarcoidosis,
Semin Arthritis Rheum 1994; 23: 388-395.
Lynch JM, Barrett TL. Collagenolytic (necrobiotic) granulomas:
Part 1 - the blue ganulomas. J Cutan Pahol 2004; 31: 353-361.
Lynch JP 3rd, Sharma OP, Baughman RP. Extrapulmonary sarcoidosis. Semin Respir Infect 1998; 13: 229-254.
Mert A, Bilir M, Tabak F, Ozaras R, Ozturk R, Senturk H,
Aki H, Seyhan N, Aktuglu Y. Miliary tuberculosis: c; inical
manifestations, diagnosis and outcome in 38 adults.
Respirology 2001; 6: 217-224.
Popper HH, Klemen H, Colby TV, Churg A. Necrotizing
sarcoid granulomatosis - is it different from nodular sarcoidosis? Pneumonologie 2003; 57: 268-271.
Rizzato G, Palmieri G, Agrati AM, Zanusi C. The organ
specific extrapulmonary presentation of sarcoidosis: Frequent occurrence but a challenge to an early diagnosis. A
3-year-long prospective observational study. Sarcoidosis
Vasc Diffuse Lung Dis 2004; 21: 119-126.
Roberts SD, Mirowski GW, Wilkes D, Kwo PY, Knox KS.
Sarcoidosis. Part II: Extrapulmonary and systemic manifestations, J Am Acad Dermatol 2004; 51: 628-630.
Syed J, Myers R. Sarcoid heart disease. Can J Cardiol
2004; 20: 89-93.
Yoo SS, Mimouni D, Nikolskaia OV, Kouba DJ, Sauder
DN, Nousari CH. Clinicopathologic features of ulcerativeatrophic sarcoidosis. Int J Dermatol 2004; 43: 108-112.

Correspondence:

www.medigraphic.com

REFERENCES
1.

Awasthi A, Nada R, Malhorta P, Goel R, Joshi K. Fatal renal failure as a first manifestation of sarcoidosis diagnosed

Gerhard RF Krueger MD, PhD
Dept. of Pathology & Laboratory Medicine
UT – Houston Medical School
6431 Fannin St., MSB 2.136
Houston, Texas 77030 USA
E-mail: Gerhard.Krueger@uth.tmc.edu

Rev Med Hosp Gen Mex 2008; 71 (3): 156-161

161

