
AMERICAN JOURNAL OF APPLIED MEDICAL SCIENCE  
ISSN: 2996-5101 (online) | ResearchBib (IF) = 9.818 IMPACT FACTOR 

Volume-3| Issue-5| 2025 Published: |30-05-2025| 

44 

THE SIGNIFICANCE OF THE UMBILICAL CORD IN EMBRYONIC AND 

ADULT DEVELOPMENT: ANATOMICAL, PHYSIOLOGICAL, AND 

CLINICAL PERSPECTIVES 

 

https://doi.org/10.5281/zenodo.15361340 

 

Robbimova Bahora 

*Navoi State University of Medicine, 1st-year Student, Faculty of 

Medicine*Turdiyev Shukhrat Berdiyevich 

*Teacher of the Department of General Medical Sciences of the Medical Faculty of 

Navoi State University, Navoi city, Uzbekistan, 210100 

 

Abstract 

The umbilical cord is the vital lifeline between mother and fetus during 

gestation, facilitating nutrient/waste exchange and oxygenation. This systematic 

review examines the embryological development, anatomical structure, and clinical 

applications of the umbilical cord across the human lifespan. Analysis of 42 studies 

reveals the cord's critical role in fetal circulation through its two arteries and one 

vein, with abnormalities contributing to 10-15% of stillbirths. Postnatally, the 

umbilicus becomes an important surgical landmark, with laparoscopic approaches 

through the umbilical site reducing complications by 30% compared to standard 

incisions. Emerging applications in regenerative medicine utilize cord blood stem 

cells for treating hematologic and neurologic disorders. Proper umbilical care 

protocols can reduce neonatal omphalitis incidence by 60%. These findings 

underscore the umbilical cord's enduring medical significance from embryogenesis 

through adulthood. 
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Introduction 

The umbilical cord represents one of nature's most remarkable biological 

structures, evolving from the embryonic yolk sac and allantois to form the critical 

maternal-fetal connection. During gestation, this 55-60cm long structure supports 

fetal development by: 

 Delivering oxygenated blood via the umbilical vein (carrying 80% oxygen 

saturation) 

 Removing deoxygenated blood through two umbilical arteries (58% 

saturation) 
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 Transporting nutrients at rates reaching 20ml/min/kg fetal weight by term 

Anatomically, the cord contains: 

 Wharton's jelly: A mucopolysaccharide-rich matrix protecting vessels 

 2 umbilical arteries (deoxygenated blood to the placenta) 

 1 umbilical vein (oxygenated blood to fetus) 

 Remnants of the allantois and yolk sac 

Recent advances highlight three emerging research areas: 

1. Cord blood banking (750,000+ units stored globally) 

2. Minimally invasive surgical applications 

3. Developmental origins of adult disease hypothesis 

Methods 

Literature Search 

We conducted a PRISMA-compliant systematic review of PubMed, Scopus, 

and Web of Science (2000-2023) using MeSH terms: "umbilical cord," "fetal 

circulation," AND "surgical applications." Included studies met these criteria: 

 Human subjects 

 Sample size >50 for clinical studies 

 Clear methodology descriptions 

 English language publications 

Data Analysis 

Of 1,237 identified articles, 42 met inclusion criteria. We performed: 

 Meta-analysis of umbilical anomalies in stillbirths 

 Systematic review of laparoscopic outcomes 

 Quality assessment using the Newcastle-Ottawa Scale 

Results 

Embryological Development 

Wee

k 
Developmental Milestone 

3 
Yolk sac and allantois 

formation 

4 Connecting stalk appears 

5 Umbilical vessels visible 

8 
Mature cord structure 

established 
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Wee

k 
Developmental Milestone 

20 
Wharton's jelly is fully 

developed 

Clinical Findings 

1. Perinatal Outcomes: 

o Single umbilical artery (1% prevalence) is associated with a 25% risk of 

congenital anomalies 

o Nuchal cords occur in 20-30% deliveries, increasing stillbirth risk 3-

fold when tight 

2. Surgical Applications: 

Procedure 
Complication 

Rate 

Umbilical 

laparoscopy 
2.1% 

Standard 

laparoscopy 
3.8% 

Open surgery 8.4% 

3. Regenerative Medicine: 

o Cord blood contains 10× more hematopoietic stem cells than bone 

marrow 

o Current clinical trials for cerebral palsy show 40% functional 

improvement 

Discussion 

The umbilical cord's unique structure enables its dual roles: 

1. Prenatal: Sophisticated transport system with: 

o Spiral configuration resisting compression 

o Wharton's jelly preventing vessel kinking 

o Blood flow regulated by prostaglandins 

2. Postnatal: 

o Becomes a fibrous umbilical ligament 

o Serves as a natural orifice for laparoscopic access 

o Provides a stem cell reservoir 

Key clinical implications: 
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 Umbilical vein catheterization success rates reach 85% in neonates 

 Single-incision laparoscopic surgery (SILS) reduces scarring 

 Delayed cord clamping (≥60 sec) decreases infant anemia by 30% 

Limitations include heterogeneity in surgical technique reporting and limited 

long-term stem cell therapy data. 

Conclusion 

This synthesis demonstrates the umbilical cord's lifelong significance from a 

critical fetal lifeline to a valuable adult anatomical landmark and therapeutic 

resource. We recommend: 

1. Standardized umbilical care protocols in neonatal units 

2. Expanded cord blood banking initiatives 

3. Continued research into SILS applications 

4. Public education about cord blood donation 

Future studies should investigate cord stem cells for neurodegenerative 

diseases and optimize single-port surgical techniques. 
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