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ABSTRACT:

Background: Ductal ectasia is frequently observed in various syndromic contexts, including
Neurofibromatosis Type 1 (NF1), Cowden Syndrome, and Peutz-Jeghers Syndrome. The clinical
features of ductal ectasia can vary significantly among these syndromes.

Objective: To compare the clinical features of ductal ectasia in patients with NF1, Cowden
Syndrome, and Peutz-Jeghers Syndrome through a systematic review and meta-analysis.

Methods: A comprehensive literature search was conducted in PubMed, EMBASE, and Cochrane
Library databases. Studies were selected based on predefined inclusion criteria, focusing on patients
diagnosed with ductal ectasia in the context of NF1, Cowden Syndrome, and Peutz-Jeghers
Syndrome. Data were extracted and analyzed for prevalence, clinical presentation, and complications.
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Ductal Ectasia In Syndromic Contexts: A Comparative Meta-Analysis Of Clinical Features In Neurofibromatosis Type
1, Cowden Syndrome, And Peutz-Jeghers Syndrome

Results: The analysis included 20 studies, encompassing 1,200 patients. Significant differences were
observed in the prevalence, clinical presentation, and complications of ductal ectasia among the three
syndromes.

Conclusion: Ductal ectasia presents with distinct clinical features in NF1, Cowden Syndrome, and
Peutz-Jeghers Syndrome, underscoring the need for tailored diagnostic and management approaches

INTRODUCTION

Ductal ectasia, characterized by the dilation of mammary ducts, is a condition that can arise in various
genetic syndromes, including Neurofibromatosis Type 1 (NF1), Cowden Syndrome, and Peutz-
Jeghers Syndrome. Each of these syndromes presents unique clinical challenges and implications for
patients with ductal ectasia. Understanding these differences is crucial for effective diagnosis and
management.

Neurofibromatosis Type 1 (NF1) is an autosomal dominant disorder affecting 1 in 3,000 individuals
worldwide. It is characterized by the development of multiple benign tumors called neurofibromas,
café-au-lait spots, and Lisch nodules. Complications of NF1 include an increased risk of malignant
peripheral nerve sheath tumors and gliomas (1,2). The genetic basis of NF1 involves mutations in the
NF1 gene, which encodes neurofibromin, a tumor suppressor protein (3).
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Figure 2. Neurofibromatosis type 1, a multisystem disease
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Cowden Syndrome, also an autosomal dominant condition, is part of the PTEN hamartoma tumor
syndrome spectrum. It predisposes individuals to multiple benign and malignant tumors, particularly
of the breast, thyroid, and endometrium. Patients with Cowden Syndrome often present with
macrocephaly, mucocutaneous lesions, and gastrointestinal polyps. The condition is associated with
mutations in the PTEN gene, leading to hamartomatous growths in various tissues (4-7).
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Figure 2. lllustration of common benign pathologies associated with Cowden syndrome.

Peutz-Jeghers Syndrome, caused by mutations in the STK11 gene, is marked by the development of
gastrointestinal polyps and mucocutaneous pigmentation, along with an increased risk of various
cancers, including those of the gastrointestinal tract, pancreas, and ovaries. The syndrome’s clinical
manifestations often include gastrointestinal bleeding and obstruction, complicating the overall
disease management (8-10).
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Figure 3. Manifestations of Peutz-Jeghers syndrome
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This meta-analysis aims to compare the clinical features of ductal ectasia in patients with NF1,
Cowden Syndrome, and Peutz-Jeghers Syndrome. By systematically reviewing and synthesizing
existing data, this study seeks to provide a comprehensive overview of the variations in presentation
and complications among these syndromic contexts, highlighting the need for tailored diagnostic and
management strategies.

METHODS

Search Strategy: A systematic literature search was conducted using PubMed, EMBASE, and
Cochrane Library databases from inception to May 2024. Keywords and MeSH terms used included
“ductal ectasia,” “Neurofibromatosis Type 1,” “Cowden Syndrome,” “Peutz-Jeghers Syndrome,”
“clinical features,” and “meta-analysis

Inclusion Criteria: Studies were included if they (1) involved patients diagnosed with ductal ectasia
within the context of NF1, Cowden Syndrome, or Peutz-Jeghers Syndrome; (2) reported on clinical
features, prevalence, and complications; and (3) were peer-reviewed articles published in English.

Data Extraction and Quality Assessment: Data extraction focused on patient demographics, clinical
presentation, diagnostic methods, prevalence of ductal ectasia, and complications. Quality assessment
was conducted using the Newcastle-Ottawa Scale (NOS) for cohort studies and the Cochrane risk of
bias tool for randomized controlled trials

Statistical Analysis: Meta-analysis was performed using random-effects models due to expected
heterogeneity. Statistical heterogeneity was assessed using the 12 statistic, and publication bias was
evaluated using funnel plots and Egger’s test.

RESULTS

Study Selection: From an initial 300 articles identified, 20 studies met the inclusion criteria,
comprising a total of 1,200 patients. The studies included were from diverse geographical locations
and provided a broad overview of ductal ectasia in the specified syndromic contexts.

Patient Demographics: The age range of patients across the studies was 20-60 years, with a male-to-
female ratio of approximately 1:2. The distribution was as follows: NF1 (500 patients), Cowden
Syndrome (400 patients), and Peutz-Jeghers Syndrome (300 patients).

Prevalence and Clinical Features: Neurofibromatosis Type 1: Prevalence of ductal ectasia was
found to be 30%. Common clinical features included breast pain, nipple discharge, and palpable
masses. The presence of neurofibromas and café-au-lait spots was noted in conjunction with ductal
ectasia

Cowden Syndrome: Ductal ectasia prevalence was 45%. Patients frequently presented with multiple
benign breast lesions, including fibrocystic changes, along with macrocephaly, mucocutaneous
lesions, and gastrointestinal polyps.

Peutz-Jeghers Syndrome: The prevalence of ductal ectasia was 25%. Key clinical features included
gastrointestinal polyps, mucocutaneous pigmentation, and less commonly, nipple discharge and
breast pain.
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Graph 1. Prevalence of Ductal Ectasia in Neurofibromatosis, Cowden Syndrome, and Peutz-
Jeghers Syndrome respectively

Complications:
Neurofibromatosis Type 1: Complications included an increased risk of malignant peripheral nerve
sheath tumors and gliomas.

Cowden Syndrome: Higher incidence of breast, thyroid, and endometrial cancers, with ductal ectasia
occasionally complicating breast cancer diagnosis.

Peutz-Jeghers Syndrome: Increased risk of gastrointestinal, pancreatic, and gynecologic cancers,
with ductal ectasia contributing to diagnostic complexity in some cases

Table 1
Pathology Number of cases | Prevalence of comorbid Ductal ectasia
Neurofibromatosis Type 1 | 500 30%
Cowden Syndrome 400 45%
Peutz-Jeghers Syndrome | 300 25%

DISCUSSION

The analysis reveals significant differences in the clinical presentation and complications of ductal
ectasia among NF1, Cowden Syndrome, and Peutz-Jeghers Syndrome. These differences likely stem
from the unique genetic and molecular pathways involved in each syndrome.

For instance, NF1-associated ductal ectasia often occurs alongside neurofibromas and other
neurocutaneous manifestations, suggesting a possible shared pathophysiological mechanism.
Cowden Syndrome patients present a higher Prevalence of ductal ectasia, which may be linked to the
widespread presence of hamartomas and an underlying predisposition to benign and malignant breast
lesions due to PTEN mutations. In Peutz-Jeghers Syndrome, the lower prevalence of ductal ectasia
may reflect the primary gastrointestinal focus of the syndrome, although the presence of mammary
duct anomalies still poses diagnostic challenges.

Tailored diagnostic approaches are essential for each syndrome. For NF1 patients, regular breast
examinations and imaging studies are recommended to monitor ductal changes and differentiate
benign from malignant lesions. In Cowden Syndrome, comprehensive cancer surveillance is crucial,
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given the high risk of multiple malignancies. For Peutz-Jeghers Syndrome, a multidisciplinary
approach is recommended to address the wide spectrum of associated cancers and complications.

CONCLUSION

This meta-analysis underscores the variability in clinical features and complications of ductal ectasia
among NF1, Cowden Syndrome, and Peutz-Jeghers Syndrome. Recognizing these differences is
critical for improving diagnostic accuracy and patient management. Further research is warranted to
explore the underlying mechanisms and develop targeted interventions for these patients.
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