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Brief Communication

Gamna–Gandy (GG) bodies are named after Charles Gandy 
and Carlos Gamna, who described them in the early 1900s.10 
The original description of the lesion was associated with 
pale nodules in the spleen comprised histologically of granu-
lomatous inflammation with multinucleate giant cells, hemo-
siderin, and “curious, straw-colored, waxy, … spheroid, 
semilunar, or bamboo-shaped [formations which resembled] 
mycelian structures.”17 The term “siderotic nodule” is cur-
rently used to describe the larger granulomatous lesions that 
result from organizing hemorrhage caused by trauma, hyper-
tension, neoplastic processes, or age-related changes.3,6,7,12 
In our report, GG bodies refer to the bamboo-shaped struc-
tures found within siderotic nodules, which are encrustations 
of calcium and iron that form around connective tissue fibers; 
GG bodies can display considerable morphologic overlap 
with fungal hyphae.2,6,10

Siderotic nodules may be seen incidentally and aspirated 
for cytologic evaluation during exploratory laparotomy or by 
advanced imaging modalities including ultrasound, nuclear 
magnetic resonance, and computed tomography. The correct 
identification of GG bodies in pathology samples is crucial 
to prevent misinterpretation of these non-pathologic struc-
tures as fungal organisms or plant material.2,10 In histologic 
sections, GG bodies demonstrate positive reactions with 
Prussian blue (PB), Alizarin red S (ARS), and Von Kossa 
(VK) stains because of their mineral content.8,10,12,16 They are 
also known to produce negative reactions with silver stains 
commonly used for detection of fungi, such as Gomori or 

Grocott methenamine silver (GMS).12,16 Calcofluor white 
(CFW) stain is a fluorescent dye that binds to components 
found in fungal walls, insect exoskeletons, and plant-based 
cellulose.4 The CFW staining characteristics of GG bodies in 
histologic or cytologic samples have not been investigated, 
although this stain may be useful to differentiate fungal and 
plant material from GG bodies.

A single case study has been reported that describes GG 
bodies in veterinary cytology.16 We illustrate a series of 
canine GG body cytology cases from fine-needle aspirates of 
lymphoid tissues after evaluation of the morphologic vari-
ability in GG body structure and the staining properties of 
GG bodies with PB, ARS, VK, GMS, and CFW on previ-
ously Wright–Giemsa (WG)-stained cytology slides.

Clinical history and archived fine-needle aspiration slides 
submitted for diagnostic cytologic evaluation in 7 cases with 
GG bodies were collected and reviewed. All cases were ini-
tially stained with a methanolic WG stain (5 cases from 
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Abstract. Gamna–Gandy (GG) bodies are non-infectious, hyphal-like structures associated with siderotic nodules 
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misidentified as hyphae or plant material. Seven canine lymphoid tissue aspiration cases that contained GG bodies were 
investigated for morphologic variability and staining characteristics. Available archived cytology slides containing GG bodies 
were stained with reagents known to show positive results (Prussian blue, Alizarin red S, Von Kossa) and negative results 
(Gomori methenamine silver) in histologic samples. Calcofluor white staining was also performed. GG bodies in Wright–
Giemsa-stained cytology samples displayed considerable variability but were generally 2–5 µm diameter, 10–35 µm long, 
refractile, clear, pale-tan or pale-yellow, wavy or straight, tubular structures. Six cases allowed for cytochemical staining; 
staining properties were similar to histology samples. The bodies did not stain with calcofluor white; this stain may be helpful 
in distinguishing GG bodes from fungal hyphae.
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Colorado State University [CSU; Aerospray, Logan, UT]; 2 
cases from University of Florida [EMD Millipore, Billerica, 
MA]) for cytologic evaluation. GG body size measurements 
were made using a calibrated digital imaging system 
(CellSens Entry 1.6, Olympus, Center Valley, PA). Addi-
tional cytochemical staining included PB (Polysciences, 
Warrington, PA), ARS (American MasterTech, Lodi. CA), 
VK and GMS (Rowley Biochemical, Danvers, MA), and 
CFW (Sigma-Aldrich, St Louis, MO). Where possible, 
canine cytologic samples were used for control material for 
cytochemical staining (Table 1). To contrast the staining pat-
tern between GG bodies and fungal hyphae, WG-stained 
slides from a canine lymph node with disseminated aspergil-
losis (the GMS-positive control source) were also stained 
with PB, VK, and ARS. All cytochemical stains were per-
formed at the CSU Diagnostic Laboratory (Fort Collins, CO) 
using protocols for previously WG-stained slides, which 
were based on published and established protocols for canine 
histologic samples.9,14 Our routine PB and CFW protocols 
for cytologic samples do not call for de-staining of WG-
stained slides. Our routine protocols for GMS, VK, and ARS 
staining on WG-stained slides includes an initial de-staining 
step using 1% acid alcohol. Cytochemical stain reactions 
were interpreted on a scale of negative or slightly, moder-
ately, or strongly positive.

Patient signalment, history, and concurrent clinical find-
ings for each case are presented in Table 2. Ultrasonographic 
evaluation was performed in cases 3, 5, and 6; recognizable 
evidence of mineralization was not evident. The samples 
from spleen had a heterogeneous lymphoid population con-
sisting predominantly of small lymphocytes. Extramedullary 
hematopoiesis was present in both splenic cases in either the 
erythroid line (case 3) or the megakaryocytic line (case 5). 
Incorporating clinical history, the changes present in the 
splenic aspirates were most consistent with benign age-
related changes (siderotic nodules).

All cases demonstrated cytologic evidence of previous 
hemorrhage including extracellular hemosiderin and hemo-
siderophages. Hematoidin was found in 2 of 7 cases (cases 4 
and 7). Active hemorrhage was present in all 5 cases from 
lymph nodes, as evidenced by erythrophagia. In contrast to 
the lymphoid population in the spleen samples, all lymph 

nodes showed mild-to-moderate degrees of lymphoid reac-
tivity characterized by an increased percentage of plasma 
cells. Four of the 5 cases from lymph nodes had a neoplastic 
or ulcerated lesion in the area drained by the node. Case 2 
had moderate mastocytosis, which raised concern for mast 
cell neoplasia that was ruled out with subsequent histologic 
evaluation.

Figure 1 illustrates the morphologic variability of GG 
bodies observed in canine lymphoid tissue cytology. The GG 
bodies were most commonly found associated with aggre-
gates of stroma, although some were observed as free indi-
vidual filaments in the background. Most GG bodies 
appeared clear, pale-tan, or pale-yellow, although they occa-
sionally ranged in color from yellow to gold-brown or, in 
cases 2 and 7, pale blue. Most were refractile and, in all 
cases, showed no birefringence under polarized light. The 
GG bodies varied from wavy to serpentine to straight tubular 
structures, which often branched at variable angles or formed 
lattice-like aggregates. Most individualized GG bodies were 
2–5 µm diameter; although the filaments ranged from 1 µm 
diameter (case 4) to 19 µm diameter (case 3). Larger aggre-
gates of GG bodies were up to 32 µm diameter (case 3). GG 
bodies were most often 10–35 µm in length, although short 
1-µm fragments (case 5) and larger filaments up to 150 µm 
long (case 7) were found. They often contained fracture lines 
resembling septa, spaced at irregular intervals between 8 and 
25 µm along the length of the filaments.

Cytochemical stains were applied to cases with multiple 
available slides; there were insufficient slides from case 6 for 
any additional stains. One slide from case 1 was unstained 
and was used for VK staining. All stain controls were deemed 
appropriate. Table 3 details which cytochemical stains were 
applied on each case and the results of stain intensity of the 
GG bodies. In the 6 cases stained with ARS, low numbers of 
GG bodies did not stain positively. Figure 2 provides exam-
ples of typical GG body staining with each of the stain proto-
cols.

The PB reaction confirmed the presence of hemosiderin 
in macrophages in all 6 cases in which this stain was used. 
Fungal hyphae in the slides of lymph node aspergillosis were 
consistently negative staining with PB, ARS, and VK (Fig. 
2C, 2E, and 2G, respectively) and strongly positive with 

Table 1.  Staining protocols and control material used to identify Gamna–Gandy bodies in previously Wright–Giemsa stained cytologic 
samples. For indicated protocols, previously Wright–Giemsa-stained slides were de-stained in 1% acid alcohol. Control materials were 
canine cytologic preparations, unless otherwise noted.

Stain De-stained Control material

Prussian blue No Bone marrow aspirate
Alizarin red S Yes Fixed histologic section of mineralized fibrosis
Von Kossa Yes Fixed histologic section of mineralized spleen
Gomori methenamine 

silver
Yes Lymph node aspirate with Aspergillus sp. fungus

Calcofluor white No Smear from a saprophytic fungal culture
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GMS (Fig. 2I). Positive control cytologic smears of sapro-
phytic fungal hyphae prepared from a fungal culture (the 
positive control for CFW staining) were strongly positive for 
CFW (Fig. 2K).

Case 1 is a clinically relevant example of the potential for 
adverse consequences associated with misdiagnosis of GG 
bodies as fungal hyphae based on WG-stained morphology 
alone. A clinical suspicion of fungal proctitis with hyphal-
like structures in samples from both the rectal mass and 
peripheral lymph node could have led to a clinical diagnosis 
of fungal lymphadenitis and disseminated mycosis. Fortu-
itously, there were morphologic differences between the 
hyphae-like structures in both locations that warranted addi-
tional staining.

In human medicine, GG bodies have been reported in the 
spleen (associated with portal hypertension, sickle-cell ane-
mia, and hemochromatosis), lymph node, and ovary, as well 
as cerebral lesions (hemorrhage and metastatic melanoma) 
and several types of tumors (cardiac myxoma, thymoma, 
thyroid neoplasm, and renal carcinoma).6,8,11,12 In veterinary 
species, GG bodies have been systematically described in the 
canine spleen and were most commonly found associated 
with hematomas, hemangiosarcoma, or aging.3 Experimen-
tally, alcohol injection induces GG body formation in the 
feline spleen.5 In our case series, we found concurrent cyto-
logic evidence of GG bodies associated with hemorrhage or 

increased iron in the aspirates of canine spleen and lymph 
node. Shared clinical findings included previous biopsy sam-
pling of the location or neoplasia in the region. A common 
underlying process occurring in all of these cases was tissue 
disruption with erythrocyte breakdown and associated min-
eralization.

The cause of the significant morphologic variability dem-
onstrated in the GG bodies in these cases is unknown. Most 
GG bodies tended to be 2–5 µm diameter wide and were con-
sistent with previous reports.16 However, we found consider-
able variability both between cases and between GG bodies 
within the same case. This variability may reflect the type of 
collagen involved in GG body formation; previous work has 
shown that GG bodies are associated with both type 1 and 
type 3 collagen.12 Variability of the structures within a case 
may be useful as a morphologic clue to help distinguish GG 
bodies cytologically from fungal hyphae using WG staining 
alone.

Limited evaluation of the use of PB, ARS, VK, and 
GMS stain over previously WG-stained cytologic slides 
has been published, some of which include only a single 
case.13,16 When applied on previously WG-stained slides in 
these cases, the PB, ARS, and GMS staining patterns were 
similar to previously unstained histologic sections of these 
types of structures. The VK results are interesting in that 
the previously WG-stained slide was negative, whereas the 

Table 2.  Signalment and relevant clinical history of 7 cases with Gamna–Gandy bodies present on cytologic samples.

Case Institution Breed Sex Location History and concurrent lesions

1 CSU Giant Schnauzer MN Right popliteal lymph 
node

3-wk history of marked hematochezia. Pyogranulomatous 
proctitis with calcofluor white–positive foreign material. 
Bilateral popliteal lymphadenitis. Rectal cytology sample was 
positive for Epicoccus sp. by PCR.

2 CSU Coonhound FS Left axillary lymph 
node

2-d history of small area of ulcerated lymphoplasmacytic 
dermatitis on left carpus. Pulmonary carcinoma metastasis 
(suspect mammary). Left axillary lymphadenopathy for 1 y.

3 CSU Greyhound MN Spleen Presented for weight loss. Ultrasonographic diagnosis of 
splenomegaly at the time of aspiration; remained unchanged 
3 mo later when the patient was euthanized because of severe 
vomiting. A definitive diagnosis was not reached.

4 CSU Golden Retriever FS Right popliteal lymph 
node

Ulcerated plasma cell tumor on right tarsus that had been 
diagnosed cytologically and confirmed by histopathology 4 
wk previously.

5 UF Bulldog MN Spleen Urethral prolapse. Completely excised cutaneous mast cell 
tumor (grade II) on the right forelimb that was diagnosed 
concurrent to the splenic aspirate.

6 UF Boxer FS Left medial iliac 
lymph node

History of chronic recurring urinary tract infections and hip 
dysplasia. Narrowly excised melanoma on tail base and 
multiple completely excised cutaneous and subcutaneous 
hemangiomas 15 mo previously. Completely excised mast 
cell tumor (grade II) on the right forelimb 5 y previously.

7 CSU West Highland 
White Terrier

MN Left submandibular 
lymph node

4-mo history of an ulcerated and hemorrhaging punch biopsy 
site in a histologically diagnosed hemangiopericytoma of left 
submandibular area.

CSU = Colorado State University, Fort Collins, CO; FS = female spayed; MN = male neutered; UF = University of Florida, Gainesville, FL.
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slide that had not been stained with WG contained areas of 
positive reaction. Reports indicate that GG bodies can be 
variably positive for VK.8,16 It is uncertain if the GG bod-
ies did not stain positive for VK because of previous WG 
staining or as a result of inherent variability in the stain-
ing of GG bodies themselves; further investigation of the 

ability to use VK stain over previously WG-stained slides 
is warranted.

Traditionally, GMS has been recommended to rule out 
fungi in histologic sections containing GG bodies. Indeed, the 
2 GG body cases we tested were GMS negative. However, 
GMS is not always definitive for fungal structures, given that 

Figure 1.  Representative images demonstrating the morphologic similarity and variability of Gamna–Gandy (GG) bodies in cytologic 
preparations from 7 canine cases. A–D. Case 1, an aspirate from a right popliteal lymph node, contains bodies that demonstrate variably 
clear (A, B), golden brown (C), and yellow (D) structures. E. Case 2, an aspirate of a left axillary lymph node, demonstrates a lattice-like 
arrangement and basophilic staining F. Case 3, a splenic aspirate, contains large wide tubular bodies G. Case 4, an aspirate from a right 
popliteal lymph node, demonstrates fine narrow bodies H. The GG bodies from case 5, an aspirate from a spleen, are highly fractured into 
small fragments I. Case 6, an aspirate from a left medial iliac lymph node, demonstrates GG bodies outside of stromal aggregates J. The 
bodies in case 7, an aspirate from a left submandibular lymph node, are consistently pale, basophilic, and lack prominent fractures All 
samples are stained with Wright–Giemsa stain. Bar = 20 µm.

Table 3.  Cytochemical staining patterns of Gamna–Gandy bodies in fine-needle aspirates from canine lymphoid tissue.

Case Prussian blue Alizarin red S Von Kossa
Gomori 

methenamine silver
Calcofluor 

white

1 Strong Slight-to-moderate Slight ND Negative
2 Moderate-to-strong Moderate ND ND Negative
3 Strong Moderate Negative Negative Negative
4 Moderate-to-strong Slight-to-moderate ND Negative Negative
5 Moderate-to-strong Slight-to-moderate ND ND Negative
7 Slight-to-moderate Slight-to-moderate ND ND Negative

ND = not done; Slight = performed on an unstained slide.
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collagen fibers can stain positive with silver stains.1 GG bod-
ies can form around collagen fibers, which raises the concern 
for false-positive staining of GG bodies with GMS. Calco-
fluor white is a fluorescent dye that displays blue-green fluo-
rescence when bound to β 1-3– or β 1-4–linked polysaccharides 
and excited with ultraviolet light. These linkages are present 
in fungal walls, chitin, and cellulose.4 CFW is commonly 
used in human medicine.15 It is a rapid stain procedure (as 
little as 10 min) that can be applied over previously stained 
samples.14 Reportedly, when CFW is used over Papanicolaou-
stained human gynecologic samples, aberrant fluorescence of 
elastin and collagen can occur.14 Therefore, although GG 
bodies would be expected to be negative with CFW, it was 
felt possible that previously WG-stained GG bodies could be 
positive with CFW. We document the use of CFW on samples 
containing GG bodies. Although only a low number of cases 
were evaluated, none of the GG bodies observed stained  

positive with CFW. In fine-needle aspirates of lymphoid 
organs, we found CFW to be a rapid staining technique that 
aided differentiation between positively staining fungal ele-
ments and negatively reacting GG bodies.

Ultimately, the most important diagnostic aspect of GG 
bodies is the recognition that they are not infectious agents. 
Cytochemical staining can and should be used to help distin-
guish and assign the correct clinical significance to these 
clinically insignificant structures.
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Figure 2.  Comparison of staining patterns among cytologic samples with fungal hyphal elements A, C, E, G, I, and K. and Gamna–
Gandy (GG) bodies B, D, F, H, J, and L. All images except image K are from canine lymph node samples; image K is a smear prepared 
from a fungal culture. After Wright–Giemsa (WG) staining, the hyphae are poorly stained but visible with branching and septa (A); the GG 
bodies are poorly stained and refractile with WG staining (B). Hyphae are Prussian blue negative (C), whereas the GG bodies are strongly 
positive (D). With Alizarin red S stain, the hyphae are negative (E), but GG bodies are strongly positive (F). Hyphae are Von Kossa negative 
(G), and low numbers of GG bodies are slightly positive in one of the cases stained with Von Kossa (case 1, shown; H) but negative in the 
other Von Kossa–stained case (case 3, not shown). Hyphae are strongly positive with Gomori methenamine silver stain (I), whereas the GG 
bodies in both cases where this stain was applied did not stain (J). Hyphae display strong fluorescence when stained with calcofluor white 
(CFW) stain (K). The GG bodies do not display fluorescence with CFW stain (L). Bar = 20 µm.
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