
 Diagnostic Exercise 
From the CL Davis/SW Thompson Foundation 

Case # 127; Month: July; Year:2023 

Answer Sheet 
Title: Prostate cystic hyperplasia in a woolly monkey 
 

Contributors: Maria L.S.L. Frota1, João P. Gomes da Silva1, Telma S. Lima1, Givaldo 
B. Silva-Filho1, Polly Ana C.P. Lima2, Fábio S. Mendonça1,3 and Francisco A. Uzal3. 
1Laboratory of Animal Diagnosis, Universidade Federal Rural de Pernambuco, Recife, 
PE, Brazil. 2Dois Irmãos Zoo State Park, Recife, PE, Brazil. 3California Animal Health 
and Food Safety Laboratory System, San Bernardino Branch, University of California-

Davis, San Bernardino, CA, USA. fauzal@ucdavis.edu 
 

Clinical history: A 21-year-old woolly monkey (Lagothrix lagotricha) from a 
zoological collection was autopsied after being found dead in the enclosure without 
previous clinical signs of disease being observed.  

 
Necropsy findings: the prostate was bilaterally firm and diffusely increased in 

volume; it measured 6.0 cm x 3.5 cm x 2.0 cm (Fig. 1). The cut surface was firm and 
had multifocal cavities filled with fluid to slightly gelatinous and translucent material. 
Gross Images: 

 
Figure 1. 
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Microscopic Images: 
 

 
 

  
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

Figure 2. 

 
Follow-up questions:  

 
● Histologic description  
● Morphologic diagnosis 

● Differential diagnosis  
 

Microscopic Description: the tissue is organized in papillary projections, with 
marked cyst formation, and is supported by a well-defined fibrovascular stroma (Fig. 
2A). In the papillae, the epithelia is organized in one or two layers of well-defined 

columnar cells, which have round to oval nuclei with one to three nucleoli (Fig. 2B). 
The lumen of these cysts are markedly distended and contain homogenous magenta 

fluid and, multifocally there are areas with small clusters of lymphocytes and plasma 
cells observed mainly in the supportive stroma (Fig. 2C). Especially in the cystic 
areas, the cytoplasm of epithelial cells is abundant, eosinophilic and vacuolated (Fig. 

2D).   
 

Morphologic Diagnosis: Prostate, cystic hyperplasia with mild, multifocal 
lymphocytic prostatitis. 
 

Name the condition: Benign prostatic hyperplasia. 



 
Differential diagnosis: Prostatic cysts, fibromuscular hyperplasia and prostatic 

carcinoma. 
Comments: Benign prostatic hyperplasia (BPH) is a non-neoplastic alteration of the 

prostate that is an age-related change in human and non-human primates. This 

condition is also commonly reported in dogs (5,9) and experimentally in rats (2,3). 

BPH can cause complications to the rest of the urinary tract (9), and also predisposes 

to cancer (8). Recent studies indicate that BPH is a multifactorial condition, associated 

with disorders that favor chronic inflammation of the prostate parenchyma. Diseases 

that are associated with low levels of testosterone and high levels of estrogen, such 

as metabolic syndrome, can predispose BPH (5).  

Amongst non-human primates, BPH has been reported in squirrel monkey 
(Saimiri sciureus) (1), cynomolgus monkey (Macaca fascicularis), rhesus monkeys 

(Macaca mulatta) and chimpanzees (4). The condition is, however, considered rare 
in New World non-human primates (7).  

Cynomolgus monkeys are frequently used to study BPH, because the prostate 
of this species is more similar to the human prostate. In most cases, BPH is seen in 
elderly individuals, due to its slow and progressive development. This is probably 

associated with the increase concentration of dihydrotestosterone that acts on the 
prostatic epithelium inducing its proliferation. In older individuals, there is also an 

increase in estrogen levels, which, in turn, acts by stimulating the receptors for 
dihydrotestosterone, increasing the hormone availability to the organ (5). 

Prostatic cysts, a common consequence of prostatitis and hyperplasia, occur 

due to blockage of the ducts, coursing with the accumulation of secretion in their 
interior.  Fibromuscular hyperplasia is characterized by the proliferation of smooth 

muscle fibers, which can replace the glandular epithelium (10). Prostatic carcinomas 
can be seen as irregular clusters of malignant epithelial cells and glands with 

abundant connective tissue stroma; epithelial cells may exhibit uniform appearance 
in size and shape, large, round, hyperchromatic or vesicular nuclei, and moderate 
amounts of cytoplasm; mitotic figures are often common, and these neoplasms may 

metastasize (6). 
 

References and Recommended Literature: 

1. Adams MR, Bond MG. Benign Prostatic Hyperplasia in a Squirrel Monkey 

(Saimiri sciureus). Lab. Anim. Sci. 1979; 29(5):674-676. 
2. Aljehani AA, Albadr NA, Nasrullah MZ, Neamathallah T, Eid BG, Abdel-Naim 

AB. Icariin ameliorates metabolic syndrome-induced benign prostatic 

hyperplasia in rats. Environ Sci Pollut Res. 2022; 29:20370–20378. 
3. Bespalov VG, Alexandrov VA, Semenov AL, Tochilnikov GV, Ermakova ED, 

Zmitrichenko YG, Vasilyeva IN, Ivantsov AO, Zhilinskaya NT. Old Rats Are More 
Susceptible to Induction of Benign Prostatic Hyperplasia (BPH) at Compaative 

to Young Mature. Current Aging Science. 2021; 14(2):124-132. 
4. Chaffee BK & Magden ER. Reproductive Tract Lesions in Aged Nonhuman 

Primates. In: Ram J, Conn PM (Eds): Conn’s Handbook of Models for Human 

Aging, 2th ed., Elsevier; 2018, p. 149-154. 
5. Gularte FCS, Groth A, Martins R. Hiperplasia Prostática Benigna em Cães: Uma 

Revisão. Rev. Bras. Reprod. Anim. 2018; 42(2):43-51. 



6. Hubbard GB, Eason RL, Wood DH. Prostatic Carcinoma in a Rhesus Monkey 
(Macaca mulata). Vet. Pathol. 1985; 22:88-90. 

7. Kirejczyk S, Pinelli C, Gonzalez O, Kumar S, Dick E, Gumber S. Urogenital 
Lesions in Nonhuman Primates at 2 National Primate Research Centers. Vet. 

Pathol. 2021; 58(1):147-160. 
8. Kulkarni P, Nathan A, Salgia R, Rangarajan G, Jolly MK. Phenotypic switching 

and prostate diseases: a model proposing a causal link between benign 

prostatic hyperplasia and prostate cancer. In:  Phenotypic Switching, Elsevier; 
2020, p. 569-589. 

9. Lévy X, Niżański W, Heimedahl A, Mimouni P. Diagnosis of Common Prostatic 
Conditions in Dogs: An Update. Reprod. Domest. Ani. 2014; 49:50-57. 

10.Lewis RW, Kim JCS, Irani D, Roberts JA. The Prostate of the Nonhuman 

Primate: Normal Anatomy and Pathology. The Prostate, 1981; 1:25-70. 
 

 
*The Diagnostic Exercises are an initiative of the Latin Comparative Pathology Group 
(LCPG), the Latin American subdivision of The Davis-Thompson Foundation. These 

exercises are contributed by members and non-members from any country of 
residence. Consider submitting an exercise! A final document containing this material 

with answers and a brief discussion will be posted on the CL Davis website 
(https://davisthompsonfoundation.org/diagnostic-exercise/). 
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