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Abstract

Intestinal lymphangiectasia is characterized by dilation of the intestinal mucosal lymphatic vessels,
leading to protein loss into the gastrointestinal lumen. Although it may occur primarily, it is often observed
as a secondary manifestation of chronic hepatic disorders and portal hypertension. This article provides
an overview of the clinical, diagnostic, and therapeutic aspects of lymphangiectasia and portosystemic
shunt in dogs, followed by the case report of a five-year-old male Biewer Terrier diagnosed with secondary
intestinal lymphangiectasia. The patient presented a clinical history consistent with portosystemic shunt,
pleural and peritoneal effusion, hypoalbuminemia, gastrointestinal disturbances, low hematocrit, and
neurological signs suggestive of hepatic encephalopathy. The diagnosis was confirmed through intestinal
biopsy performed by endoscopy, after extensive clinical and laboratory investigation. This case highlights
the importance of an integrated diagnostic approach in the management of lymphangiectasia, particularly
when associated with hepatic comorbidities.

Keywords: Intestinal lymphangiectasia; portosystemic shunt; hepatic encephalopathy; pleural effusion;
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Resumo

Alinfangiectasia intestinal é caracterizada pela dilatacao dos vasos linfaticos da mucosa intestinal,
resultando em perda de proteinas para o lumen gastrointestinal. Embora possa ocorrer de forma
primaria, é frequentemente observada como manifestacao secundaria a disturbios hepaticos cronicos e
hipertensao portal. Este artigo apresenta uma introducao dos aspectos clinicos, diagnoésticos e terapéuticos
relacionados a linfangiectasia e desvio portossistémico em caes, seguida do relato de caso de um cao
da raca biewer terrier, macho, de cinco anos, diagnosticado com linfangiectasia intestinal secundaria. O
paciente apresentava historico clinico compativel com desvio portossistémico, efusao pleural e peritoneal,
hipoalbuminemia, disturbios gastrointestinais, hematdcrito baixo e sinais neurolégicos sugestivos de
encefalopatia hepatica. O diagndstico foi confirmado por biopsia intestinal via endoscopia, apos extensa
investigacao clinica e laboratorial. O caso reforca a importancia de uma abordagem diagnostica integrada
no manejo da linfangiectasia, especialmente quando associada a comorbidades hepaticas.

Palavras-chave: Linfangiectasia intestinal; desvio portossistémico; encefalopatia hepatica; efusao pleural;
cao.

Introduction

Intestinal lymphangiectasia is a protein-losing enteropathy characterized by abnormal dilation
of intestinal lymphatic vessels, resulting in the leakage of lymph into the gastrointestinal lumen.
Clinically, dogs may present with chronic diarrhea, effusions in serous cavities, hypoalbuminemia,
hypocholesterolemia, and lymphopenia (Machado, 2023). Although it may occur as a primary
condition—uparticularly in predisposed breeds—it is frequently observed as a consequence of systemic
diseases that impair lymphatic flow, such as neoplasms, severe intestinal inflammation, portal
hypertension, and chronic hepatic disorders (Machado, 2023).

Portosystemic shunt (PSS) is a vascular anomaly that diverts portal blood flow into the
systemic circulation, bypassing the liver. This condition may be congenital or acquired and is commonly
associated with hepatic encephalopathy, hematological alterations, urolithiasis, growth retardation,
and gastrointestinal disturbances (Zwingenberger, 2009). Reduced hepatic perfusion favors the
accumulation of toxins in the body, resulting in a progressive and multifactorial clinical condition with
diverse presentations (Lamb, 1996; Wallace, 2022).

Although the relationship between PSS and intestinal lymphangiectasia remains poorly
explored and documented in the veterinary literature, it is plausible that hepatic hemodynamic
alterations associated with secondary portal hypertension may impair intestinal lymphatic return,
thereby contributing to the development of this enteropathy (Machado, 2023). In such cases, diagnosis
is often challenging, requiring advanced complementary examinations and endoscopic biopsy for
histopathological confirmation (Jergens; Heilmann, 2022; Allenspach et al., 2007).

This case report aims to present the clinical findings, diagnosis, and supportive treatment
implemented in a dog with intestinal lymphangiectasia secondary to PSS.

Case Report

Identification and Clinical History

The patient was a five-year-old, intact male biewer terrier weighing 6.6 kg. Since 2020, the dog
had presented intermittent episodes of diarrhea, progressive weight loss, abdominal distension, and
apathy. As the condition progressed, cavitary effusions developed (ascites and, subsequently, pleural
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effusion), along with low albumin concentration, decreased serum cholesterol, reduced circulating
lymphocytes, and hematological alterations consistent with protein-losing enteropathy.

Throughout 2022, neurological signs suggestive of hepatic encephalopathy were also observed,
including episodes of disorientation, seizures, and behavioral changes. The clinical history was further
complicated by episodes of hematemesis, meteorism, abdominal pain, and inappetence. Imaging and
laboratory examinations performed between late 2022 and early 2023 indicated hepatic alterations
consistent with portal hypertension and reinforced the presence of PSS.

In March 2023, the patient developed caudal vena cava thrombosis, and anticoagulant therapy
with enoxaparin sodium was initiated. During the same period, the dog developed non-regenerative
normocytic normochromic anemia, requiring blood transfusion (packed red blood cells) and the use
of erythropoietin under the guidance of the Hematology team. The case was also evaluated by a
multidisciplinary team, including Specialists in Nephrology, Neurology, Cardiology, and Gastroenterology.

In January 2024, the patient presented urolithiasis in the urinary bladder, with associated
dysuria. Surgical cystotomy was performed, and the calculi were submitted for analysis, which did
not reveal significant abnormalities. In late 2024, following extensive clinical, laboratory, and imaging
investigation, an endoscopic intestinal biopsy was performed, confirming the diagnosis of intestinal
lymphangiectasia.

Therapeutic management was then directed toward dietary intervention with a low-fat diet
enriched with medium-chain triglycerides, vitamin supplementation with Pet Protein®, microbiota-
modulating antibiotics, and continuous cyclosporine administration aimed at immunosuppressive
modulation to control the intestinal immune-mediated response. The patient currently remains under
continuous clinical management and follow-up by an integrated team, with variable symptomatic
control.

Clinical Examination and Observed Signs

Over the five-year clinical course, there was progression of signs consistent with a chronic,
multifactorial disease of complex evolution. The patient was periodically evaluated at different stages
of the disease, exhibiting an intermittent clinical pattern frequently associated with gastrointestinal,
systemic, and neurological disturbances.

Among the most common physical findings were episodes of marked abdominal distension,
with visible enlargement of the lateral abdominal region, as well as the presence of free fluid in the
peritoneal cavity, confirmed by imaging examinations and abdominocentesis. The clinical presentation
also included pleural effusion, particularly in the right hemithorax, accompanied by a restrictive
respiratory pattern and bilateral reduction of breath sounds on thoracic auscultation, consistent with
ventilatory restriction secondary to fluid accumulation.

During periods of worsening gastrointestinal signs, abdominal palpation revealed increased
sensitivity, heightened peristaltic activity, and clear signs of discomfort upon touch, suggestive of
abdominal pain, particularly in the epigastric region. The body condition score fluctuated between 3
and 4/9, with notable muscle mass loss in the paravertebral region and pelvic limbs, especially during
periods of prolonged anorexia.

Neurological signs were recorded throughout follow-up, notably episodes of seizures, increased
muscle tone in all four limbs, opisthotonos, and prolonged motor recovery during the post-ictal
period, particularly in the pelvic limbs. During a neurological consultation in August 2024, the patient
presented a general neurological examination within normal limits, although the clinical history was
consistent with reactive or genetically mediated epileptic seizures. Specialized follow-up was therefore
recommended, with the indication of phenobarbital at a concentration of 40 mg/mL, to be administered
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only in the event of new seizure episodes. The neurological condition was attributed to possible hepatic
encephalopathy, with clinical improvement observed following the instituted hepatic management.

Mucosal evaluation revealed variations ranging from mild pallor to a pearly appearance and mild
icterus. Serial laboratory tests demonstrated persistent non-regenerative normocytic normochromic
anemia, frequently associated with reduced lymphocyte counts. Due to progressive hematological
decompensation, specific therapies were implemented, including the administration of erythropoietin
and, in critical periods, transfusional support. In more advanced stages, cardiopulmonary auscultation
identified a grade Il/VI systolic functional heart murmur, likely secondary to severe hypoproteinemia,
which showed partial regression after correction of serum protein levels.

Complementary Examinations and Implemented Treatment

Laboratory and imaging examinations performed throughout follow-up revealed findings
consistent with protein-losing enteropathy and hematological disorders associated with chronic
hepatic dysfunction. Serum albumin remained persistently below the reference range, reaching 1.6 g/
dL in October 2024 (reference range: 2.6—4.0 g/dL), accompanied by significantly reduced lymphocyte
counts at different time points, such as October and November (424 /uL and 396/uL; reference range:
>1,000/uL), suggesting systemic lymphatic impairment (Appendix A).

Serum bile acid testing performed in August 2024 (Appendix B) showed values within the
normal range in the preprandial phase (4.3 pmol/L; reference range: 0—-5 umol/L), but with a slight
increase in the postprandial phase (40.8 umol/L; reference range: 0—15 pumol/L), a finding suggestive
of reduced hepatic clearance and consistent with hepatobiliary dysfunction or the presence of PSS
when correlated with the patient’s clinical history.

In November 2024, the patient exhibited a progressive decline in hematocrit, with values of
18% on the 15th and 17% on the 18th, along with an unremarkable reticulocyte count, characterizing
non-regenerative normocytic normochromic anemia. Given the severity of the condition, treatment
with recombinant erythropoietin and packed red blood cell transfusion was initiated. In December, a
satisfactory hematological response was observed, with hematocrit increasing to 62% (Appendix C).

Abdominal ultrasonography performed in November 2024 (Figure 1) revealed a hyperechoic
image (arrow) consistent with caudal vena cava thrombosis, associated with distension of the portal
vein and diffuse reduction in intestinal motility. These findings, together with the clinical presentation,
supported the suspicion of a severe abdominal vascular disorder, and anticoagulant therapy with
enoxaparin was promptly initiated, followed later by clopidogrel.

Figure 1 — Abdominal ultrasonography showing a hyperechoic image (arrow) consistent with caudal
vena cava thrombosis, associated with distension of the portal vein

T source: Anima Veterinary Hospital (2024).
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In December 2024, an endoscopic intestinal biopsy was performed (Appendix D), and the
histopathological report confirmed the diagnosis of secondary intestinal lymphangiectasia. The analyzed
fragment revealed mucosa with preserved villi, presence of goblet cells, mild lymphoplasmacytic
infiltrate, and dilated lymphatic vessels within the lamina propria.

Treatment was directed toward nutritional support with a low-fat diet enriched with medium-
chain triglycerides (Gastrointestinal Low Fat Canine diet), in addition to supplementation with fat-
soluble vitamins. Intestinal antibiotics (metronidazole and tylosin) and an immunosuppressant
(cyclosporine) were administered, along with antiemetics, mucosal protectants, electrolyte replacement,
and prednisone support, according to clinical necessity.

Discussion

The patient exhibited a chronic course, alternating between periods of stability and acute episodes,
a pattern typical of intestinal lymphangiectasia and chronic enteropathies associated with protein loss
and systemic signs. According to reports by other authors, this type of progression is classically observed
(Machado, 2023; Allenspach; lennarella-Servantez, 2021; Jablonski, 2022). In dogs with PSS, gastrointestinal,
neurological, and hematological manifestations are common and tend to occur in a multifactorial manner
(Wallace, 2022; Soultani et al.,, 2021). Despite early clinical management, the signs remained recurrent and
at times required hospitalization for intensive support, an approach also reported by Ettinger and Feldman
(2017) and Jergens and Heilmann (2022) in chronic enteropathies associated with hepatic and vascular
disorders.

The clinical response to the instituted treatment was variable. During crisis periods, partial
improvement was observed following the introduction of adjusted protocols, including intestinal antibiotic
therapy, microbiota modulation, and electrolyte correction. Nutritional management proved crucial for
controlling digestive signs and stabilizing body condition score, although relapses still occurred during
periods of stress or dietary transition (Machado, 2023; Fossum, 2023).

Currently, the patient remains under strict clinical follow-up, with multidisciplinary management,
maintaining a stable quality of life and satisfactory clinical control of the main signs, reinforcing the
importance of individualized management and an integrative approach (Okanishi et al,, 2014).

Although rare, the disease may arise secondary to hepatic or vascular disorders. In the present
case, histopathology demonstrated lymphatic dilation in the intestinal mucosa, associated with laboratory
findings of decreased serum proteins and lymphopenia. Individualized management is essential to control
clinical signs and maintain quality of life, as highlighted by Sakamoto et al. (2020).

Management combined a low-fat diet with medium-chain triglycerides, immunosuppressive
therapy, hepatic support, and intestinal antibiotics, resulting in clinical control and overall improvement,
in agreement with the case report presented by Rodrigues, Porsani, and Teixeira (2024). The decision to
pursue exclusively clinical treatment considered the surgical risks, which have been widely described in dogs
undergoing PSS correction, including portal hypertension, neurological complications, and postoperative
mortality (Jablonski, 2022).

Final considerations

Intestinal lymphangiectasia, although relatively underreported in Small Animal Clinical
practice, should be considered as a differential diagnosis in patients presenting with chronic
gastrointestinal signs, effusions, and hypoproteinemia. Its occurrence secondary to hemodynamic
alterations resulting from PSS, as presented in this report, highlights the importance of
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comprehensive systemic evaluation and an understanding of the interplay between the digestive
system and the hepatic portal system.

This case underscores the need for an interdisciplinary diagnostic approach, including
comprehensive laboratory testing, imaging evaluation, and endoscopic intestinal biopsy. Early
diagnosis and identification of comorbidities are essential for therapeutic success and improvement
in patients’ quality of life.

Finally, this study contributes to clinical knowledge by reporting an association that remains
poorly documented in the veterinary literature, emphasizing the need for further investigation into
the impact of hepatic vascular disorders on the development of protein-losing enteropathies.
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Appendices

Appendix A — Results of Serial Laboratory Tests
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T Source: Anima Veterinary Hospital (2024).

T Note: Results of serial laboratory tests demonstrating persistent hypoalbuminemia and significant lymphopenia at
different stages of clinical follow-up, consistent with protein-losing enteropathy and systemic lymphatic impairment.

T Available at: Hypoalbuminemia and lymphopenia.
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Appendix B — Bile Acids Test

T source: Anima Veterinary Hospital (2024).

T Note:Bile acids test (August 2024). Preprandial: 4.3 pmol/L (reference range: 0-5 pmol/L); postprandial: 40.8 pmol/L
(reference range: 0-15 pmol/L). Findings consistent with reduced hepatic clearance and suggestive of hepatobiliary
dysfunction or portosystemic shunt when correlated with clinical history.

T Available at: Bile acids.
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Appendix C — Hematological Progression of the Patient
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T source: Anima Veterinary Hospital (2024).

T Note: Hematological progression of the patient between November and December 2024, demonstrating non-
regenerative normocytic normochromic anemia, followed by a positive response to treatment with recombinant
erythropoietin and packed red blood cell transfusion.

T Available at: Reticulocyte and hematocrit counts.
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T source: Anima Veterinary Hospital (2024).

T Note: Histopathological report. Enteric fragment representing mucosa and scant submucosa. Mucosa with preserved
villi, intact epithelium, and evident goblet cells. Lamina propria with mild lymphoplasmacytic infiltrate and dilated
lymphatic vessels (mild to moderate intensity). Submucosa without significant alterations. Diagnosis: secondary
intestinal lymphangiectasia.

T Available at: Endoscopic histopathology.
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