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Intestinal Lymphangiectasia in a Yorkshire terrier Dog:
Clinical Outcome, Clinicopathological and Histopathological Findings

Duna-hwang, Chul-park, Byeong-teck Kang, Soon-wuk Jeong*,
Jung-hyang Sur** and Hee-myung Park’

Department of veterinary internal medicine, *veterinary surgery, and **veterinary pathology,
College of veterinary medicine, Konkuk University, #1 Hwayang-dong, Kwangjin-gu, Seoul 143-701, Korea

(Accepted: April 3, 2006)

Abstract : A 7-year-old, 3.16 kg intact male Yorkshire terrier had the history of abdominal distension, diarrhea, and
weight loss. On the basis of history takings, physical examination, laboratory tests, radiography, ultrasonography,
exploratory laparotomy, and histopathological examination, the dog was diagnosed definitely as intestinal
lymphangiectasia. In this case, signs and results are consistent with those of other reports, but some clinicopathological
findings such as hypocalcemia and hypocholesterolemia are not. This means that the findings were not completely
in accord with the typical ones of intestinal lymphangiectasia in this dog. Prednisolone was prescribed to treat. However,
it was not effective sufficiently. Thus, azathioprine was added to the regimen used in the first trial, and it was quite
efficient in inducing remission in intestinal lymphangiectasia. The clinical signs were improved to the combined therapy.
This case report demonstrates that the combined therapy for intestinal lymphangiectasia can be used as an alternative

to only glucocorticoid therapy.
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Introduction

Intestinal lymphangiectasia is one of protein-losing entero-
pathies (PLE) in dogs (7). The PLE is the disorder which
loses larger molecules such as proteins into the lumen. It is
related to the abnormal barrier function of the gut or to
acquired or congenital abnormalities in intestinal lymphatic or
vascular drainage (15). Especially, intestinal lymphangiectasia
is caused by the obstruction of normal lymphatic and venous
flow, which results in the dilation and dysfunction of intestinal
lymphatics. Intestinal lymphangiectasia may be a primary
disorder in which lymph flow is reduced because of insuffi-
cient numbers of lymphatic vessels (1). Secondary or acquired
intestinal lymphangiectasia has many causes which include
the obstruction of lymphatics by an inflammation, fibrosis, or
neoplasm, obstruction of the thoracic duct, and right-sided
heart failure from congestive heart failure or cardiac tampon-
ade (6). Generally, hypoproteinemia, lymphocytopenia, and
hypocholesterolemia are often present due to the enteric loss
of lymph. As a result, diarrhea, steatorrhea, profound weight
loss, ascites and/or edema can be seen (11). Gross findings at
laparotomy are dilated lymphatics which are visible through-
out the mesentery and serosal surface (15). Histopathologic
findings include a ballooning distortion of villi caused by
markedly dilated lacteals. Diffuse or multifocal accumulations
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of lymphocytes and plasma cells can be identified in the lam-
ina propria (6,11).

The purpose of this report is to describe the clinical, radio-
graphic, ultrasonographic and histopathologic findings in a
Yorkshire terrier dog with intestinal lymphangiectasia, and to
clarify the clinical efficiency of the prednisolone and azathio-
prine medication in intestinal lymphangiectasia.

Case Report

A 7-year-old, intact male Yorkshire terrier weighing
3.16 kg was presented to the Veterinary Medical Teaching
Hospital of Konkuk University. He had the history of repetitive
abdominal distension for 3 months, malodorous mucous diar-
rhea, and weight loss. On physical examination, marked
abdominal distension, tachycardia, watery mucous malodorous
diarrhea, and mildly dehydrated state (capillary refill time,
CRT=2 seconds) were found.

Results of complete blood counts (CBC) revealed that neu-
trophilia (neutrophil=83 of 100; normal range, 60-77) and
lymphocytopenia (lymphocyte=11 of 100; normal range, 12-30)
on differential counting. Results of serum biochemical profiles
revealed that mildly elevated alanine aminotransferase (ALT)
(ALT=74 U/L; normal range, 13-53), hypochloremia (chloride
=102 mmol/L; normal range, 102-117), and hypoproteinemia
(total protein=3.1 g/dl; normal range, 5.0-7.1) with hypoal-
buminemia (albumin=1.3 g/dl; normal range, 2.6-3.9)
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On abdominal radiography, there were diffuse fluid density of
abdomen, including decreased abdominal details and abdom-
inal contrast loss along with abdominal distension. Also,
hepatomegaly and diffuse bowel loops were seen (Fig 1).

Abdominal ultrasonographic findings exhibited peritoneal
effusion, thickened intestinal wall, and mineralization of kid-
ney. In particular, the thickening of the intestinal wall was
remarkable (4.2-4.5 mm, average thickness=2-3 mm (12))
(Fig 2). The intestinal wall layers were indistinct and disrup-
tive, and the echogenicity was irregular.

Based on these results, the differential diagnosis was made
as hepatic disease, nephropathy, PLE (inflammatory bowel
disease, lymphangiectasia, and intestinal lymphoma), and
exocrine pancreatic insufficiency (EPI). The hepatic disease
was ruled out by the result of serum bile acids test (fasting:
3.5 umol/L, postprandial: 31.1 umol/L; normal range, fasting:
below 2 umol/L, postprandial: below 10 umol/L; generally,
we regard it as abnormal when the value of postprandial is

-
-

Fig 1. Right lateral (A) and ventrodorsal (B) abdominal radio-
graphs of the dog. As a whole, the abdomen is radiopaque and
remarkably distended. Loss of the intra-abdominal contrast
existed, and no visualization of serosal surface due to diffuse
fluid density of abdomen.
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Fig 2. Ultrasonographic examination of the small intestine of
the dog. Thickened intestinal wall is seen definitely. The thick-
ness of the wall is 4.5 mm. The intestinal wall layers were indis-
tinct, and the echogenicity was irregular.

above 100 umol/L (6)). As for nephropathy, mild proteinuria
and calcium oxalate crystals were present in the urinalysis.
However, it might be transient signs due to the mineralization
of the kidney. The EPI could be ruled out without the mea-
surement of serum canine trypsin-like immunoreactivity (14).
[t was because ascites was not typical sign of EPI, and abdom-
inal effusion was transudate (clear and colorless, 700 cells/ul,
Total protein=0.1 g/dl, negative in culture). Fecal examination
was negative to endoparasitism. The results of laboratory
analyses and diagnostic images were not enough to rule out
PLE. For the more definitive diagnosis, exploratory laparot-
omy and histological examination were needed.

Finally, exploratory laparotomy was performed. On gross
findings, clear abdominal fluid existed and the intestine was
enlarged and the mesentery vessels were congested. Dilated,
milky lymphatics were visible throughout the mesentery and
serosal surface in the jejunum. Specifically, yellow-white nod-
ular masses were observed multifocally on the serosal surface.
For the definitive diagnosis, full-thickness biopsy specimens
were obtained from the jejunum (Fig 3). Histopathological
findings were numerous markedly dilated lacteals, and mild
lymphocyte infiltrates (Fig 4). The final diagnosis was made
as an intestinal lymphangiectasia.

The purpose of treatment of lymphangiectasia is to decrease
the enteric loss of plasma protein, resolve associated intestinal
or lymphatic inflammation, and control any edema or effusions
(2,6). As the initial therapy, the patient was treated with the
furosemide (Lasix®, Handok Phama Co, Chungbuk, Korea,
2 mg/kg, PO, BID), prednisolone (Prednisolone Korus®, Hank-
ook Korus, Chungbuk, Korea, 2 mg/kg. PO, BID), Biphenyl-
dimethyl-dicarboxylate (Lefotil®, Cellat Pharm Korea, Kyunggi,
Korea, 25 mg/kg, PO, BID), Ursodeoxycholic acid (Usosan®,
Korea United Pharm, Chungnam, Korea, 10 mg/kg, PO,SID),
and metronidazole (Metronidazole Cellatpharm®, Cellat Pharm
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Fig 3. The gross finding of the small intestine at the exploratory
laparotomy. Swollen intestinal wall and milky, distended lym-
phatic vessels are remarkable throughout the mesentery and
serosal surface. Specifically, yellow-white nodular masses were
observed on the surface of serosa (arrows).

Fig 4. Histopathological findings in the jejunum of the dog
(H&E. *400). There are numerous markedly dilated lacteals
(arrows) and mild lymphocyte infiltrates.

Korea, Kyunggi, Korea, 15 mg/kg, PO, BID). However, there
was no response to the therapy sufficiently. Thus, azathioprine
(Azaprine®, Korea United Pharm, Chungnam, Korea, 1 mg/kg,
PO, SID) was added to the initial therapy instead of pred-

nisolone, metronidazole, and sulfasalazine (Seromeien®, Sinil
Pharm Co, Chungnam, Korea, 20 mg/kg, PO, BID). In addition,
as the dietary therapy, fat soluble vitamins, medium chain
triglyceride oils, egg white, and k/d (Hill’s Pet Products,
Topeka, KS, U.S.A) was prescribed to furnish the appropriate
nutrition for the patient. The therapy was quite effective. The
ascites was improved, and the shape of feces became normal.

Discussion

The intestinal lymphangiectasia is a disorder of the lymphatic
system of the gastrointestinal tract, resulting in dilation and
rupture of intestinal lacteals. Because the plasma proteins,
lymphocytes, and chylomicrons of the lymphatic contents are
lost into the intestinal lumen, various clinicopathologic abnor-
malities are present (7).

In a recent study of 17 dogs with intestinal lymphangiectasia,
the most common clinical signs were diarrhea (17/17, 100%),
anorexia (14/17, 82.4%), lethargy (13/17, 76.5%), vomiting
(11/17, 64.7%) and weight loss (8/17, 47%) (7). However,
vomiting in this case was not noted. Abnormal physical exa-
mination findings included dehydration (13/17, 76.5%), ascites
(7717, 41.2%), and signs of pain on abdominal palpation (6/
17, 35.3%). Eight of 17 were in normal body condition (8/17,
47.1%). In CBC and serum biochemical analyses, there were
lymphocytopenia (8/14, 57.1%), hypoglobulinemia (6/14,
42.9%), hypocholesterolemia (5/14, 35.7%), and hypocalcemia
(12/12, 100%) (7). In this case, the clinicopathologic findings
showed lymphocytopenia, hypoproteinemia and hypochlore-
mia. Similarly like the recent report (7), there were lympho-
cytopenia and hypoproteinemia with hypoalbuminemia were
present, but hypocholesterolemia and hypocalcemia were not
detected in the case. This result is not in accord with that of the
recent report (7) describing the intestinal lymphangiectasia.
Thus, hypocalcemia is not always present in the intestinal
lymphangiectasia.

Abdominal radiographic characteristics in the previous report
(7) were gas or fluid-distended small intestine (5/6, 83.3%)
and decreased abdominal detail compatible with peritoneal
effusion (4/6, 66.7%). The abnormalities in the abdominal
ultrasonography were peritoneal effusion (7/12, 58.3%),
thickening of the small intestine wall (6/12, 50%), and hyper-
echoic mesentery (5/12, 41.7%) (7,8). Alike the results of the
report, fluid density of abdomen, abdominal distension, and
diffuse bowel loops were detected in the abdominal radiogra-
phy, and a 5 cm thickened, and irregular layered intestinal wall
was found in the abdominal ultrasonography.

In exploratory laparotomy, thickened small intestine (4/17,
23.5%), dilated lacteals (4/17, 23.5%) were found and, in his-
tological examination, there were inflammatory cells infil-
trates (15/17, 88.2%) such as lymphocytes, plasma cells, and
eosinophils (7). In the exploratory laparotomy of the present
case, the intestine was enlarged, and the lymphatics of the
mesentery and serosal surface in the jejunum were dilated
and whitish. These findings seemed to be typical in this case,
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although they occupied only 25% of the signs in laparotomy
in the previous report. On histopathological findings, dilated
lacteals and lymphocytes infiltrates were noted.

When glucocorticoid was administered to the patient, the
mucoid diarrhea was changed into the soft feces and the
appetite was increased, but ascites was not improved. There
are many reasons for the failure to adequately respond to glu-
cocorticosteroid treatment (5,10,13). The reason why gluco-
corticoid was not effective in this dog is unclear, however,
the degree of the disease might be too severe for the steroids
to be efficacious enoughly, or there might exist an individual
difference to the glucocorticoid. Because the dog was steroid-
resistant, we used azathioprine as an alternative to the immu-
nosuppressive therapy. After the therapy of azathioprine,
abdominal distension disappeared and the state of feces became
normal. The initial dosage of 0.5mg/kg azathioprine orally
every 24 hours was given. After 26 days, however, the patient
came to the hospital with the abdominal distension. The symp-
tom might relapse due to the low dosage of azathioprine, and
thus the dosage of azathioprine was increased to 1 mg/kg. The
progress was good. The 24 days later, the ascites recurred even
though the shape of feces and the appetite were normal. The
abdominocentesis was done for the relief of abdominal dis-
tension, and the dosage of azathioprine was changed into
2 mg/kg. On 60 days, the dog came with the severe abdominal
distension, and azathioprine was increased into 3 mg/kg.
Shortly, as the maintenance therapy, the dosage of azathioprine
was adjusted into 1.5 mg/kg given orally twice a day, and
prednisolone was added as the dosage of 1 mg/kg given orally
twice a day.

Differing from glucocorticoids, azathioprine improved the
clinical signs such as the ascites and the character of feces
remarkably. Also, it made the period of the recurrent period of
ascites longer. Unfortunately, the treatment with azathioprine
for the immune-suppression in the intestinal disease of the
companion animals is not popular yet. In human, the effec-
tiveness of azathioprine in the intestinal disease is described in
many studies (3,4,9). Azathioprine has been used to suppress
the immuno-response in the inflammatory bowel disease like
ulcerative colitis, Crohn’s disease, and indeterminate colitis (3).
The successful roles of azathioprine in controlling immune-
response are shown in more than 70% patients in the inflam-
matory disease (1). Azathioprine was shown to be effective
in both steroid-dependent and steroid-refractory patients,
resulting in the improvement and remission of the diseases (9).
However, the side-effects of azathioprine are being reported,
which are classified as either allergic (dose independent), such
as fever, pancreatitis, rash, malaise, arthralgias, nausea and
diarrhea, or non-allergic (dose and metabolism dependent),
namely leucopenia, thrombocytopenia, infections, hepatitis,
and malignancy simultaneously (3).

From this paper, we cannot assure the effectiveness of aza-
thioprine in dogs like in human cases, because there is the
result of just one dog treated with azathioprine, and are not
any biochemical tests for the detailed informations such as

effects and side-effects. Nevertheless, it is possible to conclude
that azathioprine was effectual in remitting intestinal lym-
phangiectasia in this dog. To confirm the efficacy of azathio-
prine in the intestinal lymphangiectasia in dogs, further studies
are necessary. If more data are produced, treatment of dogs
with azathioprine will be a valid therapeutic option.

In conclusion, this case demonstrates that azathioprine seemed
to be effective in achieving remission in intestinal lymphangi-
ectasia which did not respond to the previous therapy with
the steroid.
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