Primary Species - Macaques

Shuster et al. 2012. Theriogenology Question of the Month. JAVMA 240(2):151-154 [Rhesus] 

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Condition

SUMMARY
 

History: On routine semiannual examination a 14.5 year old intact female rhesus macaque presented with a BCS of 1.5 (6.8 kg), and a palpable mass in the caudal abdomen. The animal's body weight was reported to fluctuate between 1.5-3, and was associated with menses. A CBC was unremarkable, and a hypophosphatemia (1.5 mg/dl) was identified on serum chemistry. An intrapelvic soft tissue opacity was observed on radiographs and was further characterized as a cavitated mass on ultrasonography.

 

Results: A large, multinodular, cystic and hemorrhagic mass was removed during an exploratory laparotomy. Additionally, bilateral ovariectomy was performed. On histology the mass was characterized as a cavitated mass lined with well-differentiated endometrial glands and stroma.

 

Discussion: Rhesus macaques have a simplex uterus with ovaries that are adjacent to the body of the uterus. Normal menstrual cycles last 20-35 days. Endometriosis is reported to occur in Old World primates and humans. The most common sites in the macaque include the intestines, spleen, bladder, and the surface of the ovaries. In hormonally active masses the center of the mass may fill with blood. Exact etiopathogenesis is unknown but retrograde flow of menstrual blood, genetics, age, previous hysterotomy, and exogenous estradiol exposure are risk factors.

 

QUESTIONS: 

1.
What are the top 3 differential diagnoses for a cavitated abdominal mass in an intact, female macaque?

2.
What is the common name of a blood-filled, cystic endometrial mass?

3.
What is the most useful diagnostic imaging technique for endometriosis?

a.
MRI

b.
Radiographs

c.
Ultrasound

d.
a and c

e.
b and c

4.
What disease condition is the most likely to develop after ovariectomy?

a.
Osteoporosis

b.
Pyometra

c.
Hemophilia 

d.
Self-injurious behavior

 

ANSWERS:

1.
Entometrioma/endometriosis, ovarian cyst, uterine leiomyoma

2.
Chocolate cyst

3.
d

4.
a

Lester et al.  2004.  What is your diagnosis?  JAVMA 225(8):1179-1180. 
SUMMARY: The authors describe a case of an 8 cm uterine leiomyoma in a 13 year old Rhesus macaque.  A firm mass was palpated in the lower abdomen during a routine physical exam.  There were no clinical signs except a one kilogram weight loss in the past months.  The fecal and urinary systems appeared to be functioning normally.  A radiograph revealed a soft tissue density in the caudal abdomen that displaced the intestine cranioventrally.  After positive contrast cystography the bladder appeared to be displaced caudoventrally and had pseudo-filling defects, most likely due to compression by the tumor.  

Exploratory abdominal surgery revealed a large, smooth mass originating from the uterine wall.  The urinary bladder was loosely adhered but not invaded by tumor.  Histopathology revealed the mass to be composed of smooth muscle and connective tissue cells.

Uterine leiomyomas are spontaneous, benign tumors of older sexually intact female macaques that may occur in singles or multiples.  There are not usually clinical signs associated with the tumor unless it impinges on the urinary bladder or colon causing abnormalities in the function of those systems.

QUESTIONS:

1. What are the rule outs for a lower abdominal mass in an older, female Rhesus macaque?

2. What are the common clinical signs of a uterine leiomyoma in a Rhesus macaque?

ANSWERS:

1. Endometriosis, adenomyosis, pyometra, hydrometra, abscess, granuloma, or neoplasm involving the uterus, ovary, or urinary bladder.

2. Usually no clinical signs.  May be constipation or urinary incontinence if the tumor is large and impinges on these systems.

Gilardi et al.  2000.  T-cell lymphoproliferative disorder in an aged rhesus macaque.  JAVMA 217(3):384-387.

SUMMARY: An aged (23 years old) rhesus presented with the chief complaint of anorexia.  Previous viral history was negative for SRV.  On physical exam, mild hepatomegaly and inguinal lymphadenopathy was noted.  CBC revealed severe lymphocytosis, moderate neutropenia and normocytic hypochromic anemia.  Mild hypoalbuminemia was also found.  Bone marrow aspiration revealed slight hypocellularity, decreased myelopoietic and erythropoietic cells, no megakaryocytes and a predominance of mature lymphocytes.  Tests for STLV and herpesvirus tamarinus were negative, but antibodies for herpesvirus saimiri were detected.  Splenomegaly developed by hepatomegaly partially resolved.  Ultrasound confirmed splenomegaly and increased hepatic echogenicity.  CT scan detected an enlarged right adrenal gland, but a follow-up ACTH stimulation test was negative.
Follow-up CBC was performed and atypical lymphocytes were seen with cytoplasmic and nuclear vacuolation.  To characterize the lymphocytosis, lymphocytes were stained with antibodies to CD2, CD2, CD4, CD8, and HLA-DR receptors and analyzed with flow-cytometry.  The majority of cells were CD2 T-cells that were also CD8 positive.  Lymphocytes were cultured and acted appropriated with the mitogen concavalin A; however, one culture developed cytopathic effect.  Electron micrographs from this culture revealed morphology characteristics of simian foamy virus, a common virus in primate colonies.
Most human lymphocytic leukemias also have natural killer cell activity, so an NK chromium-release assay was performed.  However, no NK activity was detected.  Clonality of the T-cell population was assayed with molecular probes to detect T-cell receptor gene arrangement.  A rearranged pattern was presented in 2 genes, thereby suggested clonality of T cells.
The animal decompensated and was subsequently euthanized.  Gross necropsy confirmed splenomegaly as well as several other incidental findings.  Bone marrow examination confirmed lymphocytic hyperplasia.  Lymph nodes were hyperplastic.  The spleen contained depleted lymphoid follicles, but large numbers of lymphocytes in the red pulp.  Hepatic sinusoids contained large numbers of lymphocytes.  A diagnosis of a T-cell lymphoproliferative disorder was made.
The T-cell lymphoproliferative disorder in this monkey resembled human T-cell chronic lymphocytic leukemia (CLL) in that the monkey had profound lymphocytosis, was an aged animal and did not have any viruses previous linked to CLL.  Lymphoproliferative disorders have been associated with STLV, gibbon ape leukemia virus, oncogenic herpesviruses, and types C, D, and E retroviruses.  Although this macaque was not positive for any of these, it was positive for herpesvirus saimiri.  It is possible that this result represented cross-reactivity of the assay with rhesus rhadinovirus.  This virus is related to Kaposi's sarcoma-associated herpesvirus and herpesvirus saimiri, both of which have been associated with lymphoproliferative diseases.
QUESTIONS:

1.
Lymphoproliferative disorders have been associated with which of the following primate viral pathogens?  May be more than one answer.
a.  
STLV

b.  
Herpes B

c.  
Retroviruses

d.  
Herpes virus saimiri

e.  
All of the above

2.  
Rhesus rhadinovirus is related antigenicly to which other viruses?  May be more than one answer.

a.  
Herpes B

b.  
STLV

c.  
Herpesvirus saimiri

d.  
Kaposi's sarcoma-associated herpesvirus

e.  
All of the above

3.  
This case of lymphoproliferative disease was similar to human cases in that:

a.  
It was an aged animal

b.  
The presenting sign was lymphocytosis

c.  
It was not positive for any viruses known to create lymphoproliferative diseases

d.  
All of the above

ANSWERS:

1.  
a, c, d

2.  
c, d

3.  
e

Hill et al.  2000.  What’s Your Diagnosis?  JAVMA 216(12):1913-1914.

SUMMARY: This is a case of a 17 month old rhesus macaque which presented with a well-circumscribed, fluctuant, soft-tissue midline mass on the top of its head.  Blood was easily aspirated from the mass.  The rest of the PE was within normal limits.  Ultrasound revealed the mass had an anechoic center with hyperechoic borders.  Differential diagnoses included an infectious process, arteriovenous malformation, neoplasia or hematoma.  Radiographs 6 weeks after initial presentation revealed that the borders had ossified to encapsulate the mass. Blood was still able to be aspirated for 3 months after presentation.  Granulation tissue and capillary blood flow were detected which were consistent with a diagnosis of organizing hematoma (cephalohematoma).  Cephalohematomas are considered diagnostic for ascorbic acid deficiency in juvenile squirrel monkeys.  Serum ascorbic aced concentrations were normal in this monkey, therefore leading the authors to consider trauma the most likely cause of the cephalohematoma.
QUESTIONS:
1.
The lack of what cellular enzyme in humans and non-human primates creates the requirement for dietary L-ascorbic acid?

2.  
How does vitamin C deficiency typically present in juvenile squirrel monkeys?  In juvenile rhesus?

3.  
Is dietary supplementation alone sufficient to reverse scurvy in nonhuman primates?
ANSWERS:

1.  
L-gulono-lactone oxidase

2.
Squirrel monkeys:  large, acute cephalohematomas are pathognomonic


Rhesus monkeys:  subtle lameness, generalized weakness, weight loss, scruffy hair coat, gingival and subcutaneous petechial hemorrhages, anemia.

3.  
No.  Various injectable regimens exist:  25mg/kg ascorbic acid IM BID for 5 days; 50 mg ascorbic acid once (squirrel monkeys) plus oral supplement; two doses of 250mg ascorbic acid IM plus oral supplementation
