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Background: The pancreatic duct system plays a pivotal role in human physiology, facilitating the transport of
digestive enzymes and secretions essential for gastrointestinal function. While anatomists have extensively
investigated the pancreas’s ductal network, the intricacies of pancreatic duct tributaries, including variations
in length, angle of entry, and alternating patterns, have continued to captivate scientific inquiry.

Aim: To find out the variations in length, angle of entry, and alternating patterns of pancreatic duct tributaries,
and discuss the potential clinical implications of our discoveries.

Materials and Methods: This study, conducted on 50 human cadavers (comprising 35 perinates and 15 adults),
aimed to comprehensively explore the complexities of pancreatic duct tributaries through meticulous dissection.

Results: Our research unveiled the following key findings:

Variations in Length and Angle of Entry: We observed a remarkable diversity in the number and length of
tributaries that join the main pancreatic duct. Additionally, the entry angle exhibited substantial variation,
with right-angled tributaries prevalent in 70% of specimens and acute angles in 30%. Understanding these
anatomical nuances is crucial for surgical procedures to mitigate inadvertent ductal injury. Alternating and
Herringbone Patterns: In 98% of specimens, tributaries alternated between superior and inferior positions
along the main pancreatic duct. This alternating pattern may influence the flow of pancreatic secretions and
the pathogenesis of pancreatic diseases. In contrast, the rare Herringbone pattern was observed in only 2% of
cases, highlighting the unique nature of this anatomical variant.

Conclusion: This study contributes valuable insights into the intricate world of pancreatic duct tributaries. By
elucidating their anatomy and characteristics, we enhance the safety and efficacy of clinical interventions and
expand our understanding of pancreatic physiology and pathology. Further research may delve into the functional
implications of these anatomical variations, paving the way for advancements in pancreatic healthcare.

KEYWORDS: Pancreatic Duct Tributaries, Anatomical Variations, Pancreatic Surgery, Pancreatic Physiology,
Dissection, Herring Bone Pattern, Gastrointestinal Function.

INTRODUCTION

         International Journal of Anatomy and Research,
Int J Anat Res 2024, Vol 12(1):8849-54. ISSN 2321-4287

DOI: https://dx.doi.org/10.16965/ijar.2023.267

Access this Article online

Quick Response code International Journal of Anatomy and Research
ISSN (E) 2321-4287 | ISSN (P) 2321-8967

https://www.ijmhr.org/ijar.htm
DOI-Prefix: https://dx.doi.org/10.16965/ijar

DOI: 10.16965/ijar.2023.267

1 Associate Professor of Anatomy, Lakhimpur Medical College, Lakhimpur, Assam, India.
2 Professor Of Anatomy, Assam Medical College, Dibrugarh, Assam, India.
*3 Assistant Professor Of Anatomy, Assam Medical College, Dibrugarh, Assam, India.
4 Medical & Health Officer-1, Tinisukia Civil Hospital, Tinisukia, Assam, India.

Received: 15 Nov 2023
Peer Review: 17 Nov 2023
Revised: 10 Dec 2023

Accepted: 12 Jan 2024
Published (O): 05 Mar 2024
Published (P): 05 Mar 2024

Journal Information

Article Information

digestive enzymes and secretions crucial for
gastrointestinal function. While anatomists
have devoted considerable efforts to

The pancreatic duct system is pivotal inhuman
physiology, serving as the vital conduit  for
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studying the pancreas’s ductal network, the
intricacies of pancreatic duct tributaries,
encompassing variations in length, angle of
entry, and alternating patterns, continue to
stimulate scientific inquiry [1-3].
The pancreatic duct system forms a labyrin-
thine branching network with tributaries that
vary in size, location, and architectural
arrangement. These variations hold profound
implications for pancreatic physiology and
pathophysiology, potentially influencing
the flow of pancreatic secretions and
contributing to developing diseases such as
pancreatitis and pancreatic cancer. A profound
understanding of these duct tributaries’
anatomy and organization is indispensable for
clinical practice and research in pancreatic
physiology [4-7].
This manuscript embarks on a comprehensive
exploration of pancreatic duct tributaries,
specifically focusing on three pivotal aspects:
variations in length, angle of entry, and the
intriguing phenomenon of alternating
patterns. To embark on this journey, we
undertook meticulous dissections, utilizing
human cadavers as our study subjects. Human
cadaveric dissection remains an invaluable tool
in anatomical research, offering a tangible and
intricate perspective on the complex anatomi-
cal structures within the human body [8-10].
Our overarching objective through this
research is to illuminate the exhibition and
arrangement of pancreatic duct tributaries,
thereby unraveling the mysteries of their
diverse anatomical characteristics. By
rigorously documenting our findings, we
aspire to contribute substantively to the
burgeoning body of knowledge surrounding
pancreatic duct anatomy. Our aim is to
provide invaluable insights for clinicians,
surgeons, and researchers alike. Additionally,
this exploration may offer profound implica-
tions for surgical procedures involving the
pancreas, augmenting our understanding of
the anatomical considerations’ requisite
during such interventions.
In the subsequent sections, we will delve into
the methodology employed in our dissection
studies, present the findings concerning varia-
tions in length, angle of entry, and alternating

patterns of duct tributaries, and expound
upon the potential clinical implications of our
discoveries. Through this thoroughgoing
investigation, we endeavor to broaden our
comprehension of the intricate realm of
pancreatic duct tributaries, paving the way for
further exploration in this captivating field of
anatomical science.

MATERIALS AND METHODS
The current study was conducted on a cohort
of 50 human cadavers, comprising 35 perinates
and 15 adults. The research occurred in the
Department of Anatomy at Assam Medical
College & Hospital, Dibrugarh, Assam. The
specimens were procured from cadavers
allocated to undergraduate and postgraduate
students in the Department of Anatomy, with
a supplementary allocation of specimens from
the Department of Forensic Medicine.
Additionally, perinatal cadavers were sourced
from the Department of Obstetrics and
Gynaecology at AMCH, Assam, India.
The perinatal period was strictly defined as
the duration extending from the 22nd week
of gestation (>154 days or birth weight exceed-
ing 500 grams) to less than seven days of life,
following the classification proposed by Ghai
et al. in 2019 [11].
Inclusion Criteria: Specimens of approximately
healthy perinates (of gestational age 36 weeks
and beyond) and adults were meticulously
selected for specimen collection.
Exclusion Criteria: Perinates with gestational
age below 36 weeks, cadavers displaying gross
congenital anomalies, and cadavers bearing
any suspicion of pancreatic disease, trauma,
or abdominal surgery history were expressly
excluded.
The collection of pancreas samples from the
perinatal cadavers was conducted within a
window of 12 to 36 hours post-mortem, with
any specimens showing considerable signs of
decomposition subject to immediate
exclusion. To preserve the integrity of the dead
perinates, a 10% formalin solution was
judiciously injected into their pleural,
peritoneal, and cranial cavities. As for
specimens obtained from the forensic depart-
ment, they were procured en bloc with the
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duodenum and the spleen, then dissected or
preserved in a 10% formalin solution for
subsequent dissection. Finally, specimens from
adult cadavers, allocated to undergraduate
students, underwent immediate dissection
following collection.

Ductal System: The core of our investigation
revolved around the ductal pattern. We
initiated our exploration by locating the bile
duct near the head of the pancreas. Once the
pancreatic duct was identified, nestled
adjacent to the posteromedial wall of the
second part of the duodenum, we initiated a
methodical, piecemeal dissection of the
pancreas. We commenced this dissection from
the head region and continued through to the
tail region. A meticulous dissection approach
in the head region was imperative to confirm
the presence of an accessory pancreatic
duct. To optimize visibility and precision in the
study of the pancreatic ducts and their
tributaries, we employed magnifying glasses.
After carefully exposing the ducts, we diligently
recorded their type, noting the angle of union
and arrangement. Our results were exhaus-
tively documented through photography, and
the data were methodically tabulated in
accordance with the study variables before
undergoing thorough analysis.

METHOD OF STUDY

right-angled tributaries. A fascinating mixed
pattern, characterized by the presence of both
acute and right-angled tributaries, emerged in
18% of the specimens. Moreover, in an
overwhelming 98% of the specimens, the
tributaries exhibited a distinct alternating
pattern between superior and inferior
positions along the main pancreatic duct. This
alternating pattern, although pervasive,
remained a subject of considerable intrigue
and raised questions about its functional
implications. Only a mere 2% of specimens
exhibited the rare Herringbone pattern, a
distinctive configuration characterized by the
crisscrossing and interweaving of tributaries.

RESULTS

The pancreatic duct system fundamentally
comprises the main pancreatic duct,
commonly known as the duct of Wirsung, and,
when present, the accessory pancreatic duct,
or the duct of Santorini. In the tail region, the
duct of Wirsung is shaped by the convergence
of two or more tributaries. An approximate
count reveals that between 15 to 30 tributar-
ies drain from both above and below into the
duct of Wirsung.
Variations in length and angle of drainage
exhibited intriguing patterns. The percentages
of long, short, and mixed varieties stood at
20%, 26%, and 54%, respectively. When
scrutinizing the angle of drainage, our obser-
vations revealed that 30% of specimens
displayed acute angles, while 70% featured

Table 1: Length of Tributaries to the Main Pancreatic
Duct.

Length Number(N=50) Percentage (%)
Long 10 20
Short 13 26
Mixed 27 54

Table 2: Pattern Of Tributaries To The Main Pancreatic
Duct.

Pattern 
Number 
(n=50)

Percentage 
(%)

Acute 12 24
Right 29 58
Mixed 9 18
Alternated between Superior & 
Inferior tributaries

49 98

Herring Bone Pattern 1 2

Angulation 

 

Fig. 1: Showing the Main Pancreatic Duct with its
tributaries (mixed)

Furthermore, our study illuminated tributar-
ies draining from the uncinate process within
the adult pancreas. Thirteen adult specimens
showcased the presence of one uncinate
tributary that drained into the main pancre-
atic duct. In a particularly unique specimen
characterized by an unusually large uncinate
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process, three uncinate tributaries were
observed to drain into the main pancreatic
duct, prior to its convergence with the bile
duct. Additionally, another specimen,
featuring a loop (ansa) pattern of the
accessory pancreatic duct, revealed the
drainage of one uncinate tributary into the
main pancreatic duct. Smaller tributaries
stemming from the uncinate process were
found to drain into the loop of the accessory
pancreatic duct.

Table 3: Tributaries from the Uncinate Process.
Percentage of 

specimens with 
uncinate tributaries

1 duct 2 duct 3 duct
Multiple 

duct

50% 42% 6% 2% -

Fig. 2: Showing three tributaries draining uncinate
process.

Fig. 3: Showing main pancreatic duct with its tributaries
(Herringbone pattern).

Among the 50 specimens scrutinized, two
notable variations in the course of the main
pancreatic duct emerged. A substantial
majority, encompassing 45 specimens
(amounting to 90%), featured a descending
course of the main pancreatic duct. However,
the remaining 10% of specimens exhibited a
sigmoid course, presenting a noteworthy
anomaly that warrants further investigation.

 
Fig. 4: Showing sigmoid shaped main pancreatic duct.

DISCUSSION

Our study represents a holistic exploration of
the pancreatic duct system, offering profound
insights into the intricate network of tributar-
ies and their variations within the human
pancreas. In this section, we shall delve into
the key findings of our research, elucidate their
implications, and emphasize the criticality of
understanding the anatomy of pancreatic duct
tributaries.
Variations in Length and Angle of Entry: One
of the primary objectives of our study was to
delve into variations in the length and angle
of entry of tributaries into the main
pancreatic duct. Our observations unearthed
significant diversity concerning the number of
tributaries merging with the main pancreatic
duct, with certain specimens exhibiting as
many as 30 tributaries. An equally intriguing
facet of our findings revolved around the
variations in the length of these tributaries,
which potentially bear direct implications for
the efficiency of pancreatic secretions [12].
Notably, the angle of entry of these tributar-
ies emerged as a focal point of interest. A
substantial proportion of specimens, standing
at 70%, exhibited right-angled tributaries. In
contrast, 30% of specimens featured acute
angles. This divergence in angles holds
profound clinical implications. Surgical
procedures involving the pancreas, such as the
pancreaticoduodenectomy (commonly known
as the Whipple procedure), necessitate an
intricate understanding of pancreatic anatomy
to avert inadvertent ductal injury [13].
Surgeons must be acutely cognizant of the
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potential presence of right-angled tributaries,
which may pose an elevated risk during
dissection and necessitate heightened caution.
Alternating and Herringbone Patterns: The
intriguing phenomenon of alternating patterns
within the pancreatic duct system stood as
another critical focal point of our study.
Remarkably, an overwhelming 98% of
specimens exhibited tributaries that alter-
nated between superior and inferior positions
along the main pancreatic duct. This alternat-
ing pattern, while widespread, raises pertinent
questions regarding its functional significance.
Could it potentially regulate the flow of
pancreatic secretions? Could it be germane to
the development of diseases afflicting the
pancreas? These are questions that merit
further exploration and scrutiny.
In stark contrast, the rare Herringbone pattern
manifested in a mere 2% of specimens. This
distinctive arrangement, characterized by the
intricate crisscrossing and interweaving of
tributaries, represents a notable anatomical
variant. The clinical significance of the Herring-
bone pattern remains enigmatic and beckons
for future research to unveil its secrets, thus
underscoring the intricate diversity that char-
acterizes pancreatic duct anatomy [14].
Clinical and Surgical Implications: Compre-
hending the intricacies of pancreatic duct tribu-
taries assumes paramount importance in the
realm of clinical practice, particularly concern-
ing pancreatic surgery. A precise grasp of the
number, length, and angles of tributaries can
equip surgeons with the requisite knowledge
to meticulously plan and execute procedures
with a level of precision that can mitigate the
risk of postoperative complications, such as
pancreatic fistulas. Surgeons should exercise
a heightened sense of vigilance when
confronted with right-angled tributaries, as
these present an elevated risk of ductal injury
and demand special consideration during
dissection. [15-17] Furthermore, our findings
reverberate across diagnostic and therapeu-
tic landscapes. A nuanced understanding of
the variances within the pancreatic duct
system can significantly inform the placement
of stents, the execution of drainage
procedures, and the navigation of endoscopic

retrograde cholangiopancreato graphy (ERCP)
[18-20].
It may also cast new light on the management
of conditions such as pancreatitis.

CONCLUSION
In conclusion, our research bestows valuable
insights into the complex anatomy of pancre-
atic duct tributaries, illuminating the vast
spectrum of variations in length, angle of
entry, and patterns of arrangement. This body
of knowledge constitutes a pivotal reference
point for clinicians, surgeons, and researchers
alike. The act of recognizing and meticulously
documenting these variations serves as a
linchpin in enhancing the safety and efficacy
of diagnostic and therapeutic interventions,
ultimately translating into improved patient
outcomes within the realm of pancreatic
diseases.
The vistas of future research beckon, promis-
ing a deeper exploration of the functional
significance underpinning these anatomical
variations. These endeavors hold the
potential to unravel the intricate role of
pancreatic duct tributaries in pancreatic
physiology and pathology, forging new
frontiers in our understanding of this
captivating field.
Financial support and sponsorship- None

ACKNOWLEDGEMENTS
The authors would like to thank and pay
respect to all those kind hearts who have
donated their bodies for research and
education purposes, without whom this work
would not have been accomplished. We want
to acknowledge Dr. Deepsikha Thengal,
Assistant Professor of Anatomy, AMC,
Dibrugarh, Assam, for her contribution to the
study.

Author Contributions
Indra Nath Sutia: Concept, Design, Manuscript
preparation.
Anuradha Baruah: Concept, Manuscript
preparation, Statistical analysis.
Pritanu Deb Baruah: Definition of intellectual
content, Literature search, Manuscript edit-
ing and review.
Ankita Borah: Data acquisition, Design.

Sutia Indra Nath, Baruah Anuradha, Deb Baruah Pritanu, Borah Ankita. Exploring the Intricacies of Pancreatic Duct Tributaries: Variations in
Length, Angle of Entry, and Alternating Patterns in Human Cadavers by Dissection.



Int J Anat Res 2024, 12(1):8849-54.    ISSN 2321-4287 8854

Conflicts of Interests: None

Sutia Indra Nath: 0000-0003-1408-3102
Baruah Anuradha: 0000-0002-5119-9596
Deb Baruah Pritanu: 0009-0008-3106-2294
Borah Ankita: Not available

ORCiD

REFERENCES

[13].D’Cruz JR, Misra S, Shamsudeen S.
Pancreaticoduodenectomy. [Updated 2023 Jul 14].
In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2024 Jan-. Available from:
h t t p s : / / w w w. n c b i . n l m . n i h . g o v / b o o k s /
NBK560747/

[14]. Prasanna, L.C., D’Souza, A.S., Rajagopal, K.V. et al. A
study on the human pancreaticobiliary duct sys-
tem and ampulla region with their clinical consid-
erations. Indian J Gastroenterol 2015;34:58-62.

          https://doi.org/10.1007/s12664-014-0526-3
          PMid:25731646
[15]. Dimitriou I, Katsourakis A, Nikolaidou E, Noussios

G. The Main Anatomical Variations of the Pancre-
atic Duct System: Review of the Literature and Its
Importance in Surgical Practice. J Clin Med Res.
2018 May;10(5):370-375. doi: 10.14740/
jocmr3344w. Epub 2018 Mar 16.

         https://doi.org/10.14740/jocmr3344w
         PMid:29581798 PMCid:PMC5862083
[16]. Covantsev, S., Chicu, C., Mazuruc, N. et al. Pancre-

atic ductal anatomy: more than meets the eye. Surg
Radiol Anat 2022;44:1231-1238.

          https://doi.org/10.1007/s00276-022-03002-w
          PMid:35986117
[17]. Brar NS, Bajwa RS. Prospective observational study

on pancreatic duct system diversity in different
pancreatic diseases. Int Surg J 2017;4(10):3330-
3337.

          https://doi.org/10.18203/2349-2902.isj20174201
[18]. Laukkarinen JM, Sand J, Aittomäki S, Vasama K,

Nordback I, Jokela H, et al. The biliary and pancre-
atic duct system in patients with acute alcoholic
pancreatitis: a prospective MRCP study. Eur J
Gastroenterol Hepatol. 2010;22(9):1066-1073.

[19]. Sahai AV, Zimmerman M, Aabakken L, Tarnasky PR,
Cunningham JT, van Velse A, et al. Prospective as-
sessment of the ability of endoscopic ultrasound
to diagnose, exclude, or establish the severity of
chronic pancreatitis found by endoscopic retro-
grade cholangiopancreatography. Gastrointest
Endosc. 1998;48(1):18-25.

          https://doi.org/10.1016/S0016-5107(98)70123-3
          PMid:9684659
[20]. Takehiko Ishibashi and Osamu Matsubara: Studies

on the retrograde pancreatography in autopsy
specimens. Bull. Tokyo Med. Dent. Univ,
1977;24:43-51.

[1].  S Sulochona, T Sivakami : A gross morphological
study of the pancreas in human cadavers.: National
Journal of Clinical Anatomy 2012;1(2):55-60.

[2].   Standring S. Gray’s Anatomy: The Anatomical Ba-
sis of Clinical Practice. 42nd ed. Elsevier; 2020.

[3].   Burdick JS Tompson ML. Anatomy, histology, em-
bryology and developmental anomalies of the pan-
creas. In :Fiedman M Fiedman LS ,Brandt LJ
edsSleisenger & Fordtran’s Gastrointestinal and
liver disease ,8th edition Vol 1.Philadelphia;
Saunders Elsevier :2006;p 1173-87.

[4].    Netter FH. Atlas of Human Anatomy. 7th ed. Elsevier;
2019.

[5].  Snell RS. Clinical Anatomy by Regions. 10th ed.
Wolters Kluwer; 2018.

[6].    Moore KL, Dalley AF, Agur AMR. Clinically Oriented
Anatomy. 8th ed. Wolters Kluwer; 2017.

[7]. Lucas N Pina, Leonardo Abramson, Franca S,
Samoilovich, agustin Rodriguez, Debora C. Knaus,
Maria L. Tartaglia, Dario S. Novelli and Luis A.C.
Lopoliyo Eur. J. Anat. 2013;17(14):193-201.

[8].   Narayanan Govindraj, Shabna. C: Variations in the
duct system of pancreas: A cadaveric study. Int J
Anat Res 2017;5(3.1):4136-43. ISSN 2321-4287.

         https://doi.org/10.16965/ijar.2017.269
[9].   Sahni D, Jit I, Harjeet. Gross anatomy of the pancre-

atic ducts in north Indians. Trop Gastroenterol. 2001
Oct-Dec;22(4):197-201.

[10]. Baldwin, W.M. The pancreatic ducts in man, together
with the study of the microscopical structure of
the minor duodenal papilla. Anat. Rec Of the mi-
nor duodenal papilla. Anat. Rec. 1911;5;197-228.

         https://doi.org/10.1002/ar.1090050502
[11].  Ghai Essential Pediatrics, Page: 125, 9th ed., 2019,

CBS Publishers and Distributors
[12]. Malathi K , Kishan Reddy C. The study of anatomy

of main pancreatic duct and its variations. Perspec-
tives in Medical Research 2019; 7(2):31-37.

How to cite this article:
Sutia Indra Nath, Baruah Anuradha, Deb Baruah Pritanu, Borah
Ankita. Exploring the Intricacies of Pancreatic Duct Tributaries:
Variations in Length, Angle of Entry, and Alternating Patterns in
Human Cadavers by Dissection. Int J Anat Res 2024;12(1):8849-
8854. DOI: 10.16965/ijar.2023.267

Sutia Indra Nath, Baruah Anuradha, Deb Baruah Pritanu, Borah Ankita. Exploring the Intricacies of Pancreatic Duct Tributaries: Variations in
Length, Angle of Entry, and Alternating Patterns in Human Cadavers by Dissection.


