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Abstract

Background: Celiac ganglia play a major role
in pain management of chronic pancreatitis and
pancreatic cancer. Celiac ganglia/plexus block is
used in the management of chronic upper abdominal
pain. Inconsistent result of the block may be due
to the variation in the vertebral level of the celiac
ganglion. The study was conducted with aim of
finding the vertebral level of the ganglion in order to
establish a predictable pattern for the neurolysis of
celiac ganglion and plexus.

Methods: Twenty formalin embalmed adult,
seventeen male and three female, cadavers were
dissected through a midline abdominal incision.

Results: Thirty four out of forty ganglia (82.5%)
were at the level of L1 and six ganglia (17.5%) were
at the T12 vertebra.

Conclusions: Most commonly celiac ganglion lie at
the level of L1 and its position varies from T12 to L1.

Keywords: Celiac ganglion; Celiac artery; Superior
mesenteric artery; Thoracic vertebra.
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Introduction

Celiac ganglia are the two largest prevertebral
ganglia located in the upper abdomen as part of
the autonomic nervous system that is functionally
responsible for innervating the digestive tract
and abdominal visceral tissue. The ganglia serve
as integrative centers for coordinating intestinal
motility as well as secretion and absorption
throughout the digestive tract.?

Anatomic variation of celiac ganglion and
celiac plexus has been a subject interest among
Anatomists, as is evident from the literature that
the variation is not only from case to case but
also, from the right side to left side in the same
person. The celiac ganglia are variable in number,
size, and location. The ganglia are located in the
retroperitoneal fat anterolateral to the aorta and
posterior to the stomach and pancreas.® They lie in
the antecrural space anterior to the diaphragmatic
crura, which separate them from the retrocrural
splanchnic nerves and the vertebral bodies.* The
location of the celiac ganglia is usually described in
relation to surrounding structures, and also show
variation in, relations and vertebral level.

Materials And Methods

Twenty formalin embalmed adult cadavers,
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seventeen male and three female, were dissected for
this study. In all cadavers dissection was performed
through a midline incision.

Abdominal organs such as liver, stomach,
spleen, pancreas, duodenum, small intestine and
large intestine were removed with the preservation
of diaphragm, posterior abdominal wall and aorta
with its branches. Peritoneum on the anterior
surface of the ganglion was removed.

Great care was taken to not to disturb the ganglion
from underlying fascia and thus to preserve the true
relationship with the vertebral column. Origin of
celiac artery and superior mesenteric artery noted
to assign the vertebral level of the ganglion on right
and left side.

Ganglion related to celiac artery (Fig.l) were
assigned the vertebral level of T12'"'® and the
ganglion related to superior mesenteric artery were
assigned the vertebral level of L1.9%°

Results

Table 1: Vertebral level of the ganglion.

Sex Right ganglion Left ganglion
Male T12 T12
Male T12 T12
Male L1 L1
Male L1 L1
Male L1 L1
Male L1 L1
Male T12 L1
Female T12 L1
Male L1 L1
Male L1 L1
Male L1 L1
Male L1 L1
Male L1 L1
Male L1 L1
Male L1 L1
Male L1 L1
Female L1 L1
Female L1 L1
Male L1 L1
Male L1 L1

Table 2: Vertebral level of Celiac ganglion.

Vertebral level Right side Left side
T12 4 2
L1 16 18
Total 20 20

Fig. 1: Right and left celiac ganglion.

Table 3: Comparative studies of vertebral level of celiac
ganglion.

Author Sample size  Vertebral level Reference
of ganglion
Ward EM, 20 cadavers Middle of L2 19
etal. (second lumber
vertebra) to
Intervertebral
disc between
T12 and L1
Filshie J, et al. 12 patients L1 2
Paz Z, Rosen 46 L1 10
A dissections
Zhang XM, 65 cadavers T11 (eleventh 20
etal. thoracic
vertebra) to L1
Tae In Ha, 57 patients T12to L1 17
etal.
Wanna 83 cadavers middle third 18
Srirojanakul of T12 to lower
etal. third of L1
vertebra
Pereira et al. 108 patients T11to L1 11
In this study 20 cadavers T12 to L1

Discussion

Celiac ganglia are nerve bundles located in the upper
abdomen as part of the autonomic nervous system
that is functionally responsible for innervating the
digestive tract and abdominal visceral tissue. The
collection of nerve cell bodies of postganglionic
sympathetic nerves forms the celiac ganglion.”
The ganglia serve as integrative centres for
coordinating intestinal motility as well as secretion
and absorption throughout the digestive tract. The
current belief is that celiac ganglia are their own
level of regulation, distinct from both the central
nervous system as well as the intrinsic control in
digestive viscera. For this reason, the ganglia have
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earned the name 'little brain. People with chronic
pancreatitis or malignancies in the upper abdominal
region often suffer from unmanageable abdominal
pain due to constant stimulation of celiac plexus
nociceptive fibres. In these cases, celiac plexus
block is a therapeutic procedure which helps
with decreasing the pain sensation.® Celiac plexus
block/neurolysis may be performed from either a
posterior or anterior approach.

Posterior approaches are more commonly
performed to decrease the incidence of neurologic
complications resulting from either needle passage
or inadvertent retrocrural spread of neurolytic
with the anterior approach. The classic needle
entry site is five to seven cm from the midline at
the level of the L1 vertebral body, with the right-
sided entry point often slightly more lateral than
the left. The needles may contact the lateral aspect
of L1 vertebral body, in which case they may be
slightly withdrawn and laterally redirected to
walk along the bone. The tips should ultimately
be positioned lateral to the L1 vertebral body. The
clinician is guided by x-ray, ultrasound, CT scan,
once the celiac ganglion is accessed, pain killer is
injected.® Therefore, knowing about the vertebral
level of celiac ganglion is of importance for the
clinician to achieve good result. The vertebral level
of the celiac ganglion varies from T12 to L2!", T11 to
L110221 middle of the L2 vertebra to intervertebral
disc between T12 and L1, middle third of T12 to
L1P (Table III), T12 to L2F! and L1.2101131718] [n
this study of twenty cadaveric dissection, 82.5%
ganglia were at the level of L1 vertebra and 17.5 %
at the level of T12 vertebra (Table I and Table II),
and these observations are similar to the findings
the authors who reported ganglia lying at level of
T12 to L1.1671821]

The inconsistent result of celiac ganglion block
may be due to the underappreciated anatomical
variations of the ganglion. As the variation in the
vertebral level is not only from case to case but
also from right to left side.” The variation in the
vertebral level of ganglion emphasises its clinical
importance in outcome of celiac plexus block used
for relieving chronic pain of upper abdominal
organ pathologies.

Acknowledgement:

I am indebted to my guide, mentor Late Dr Swarna
Bhardwaj for her help, guidance and suggestions.

Conflict of Interest: None

References

1. Dal Pozzo G, Bozza A, Fargnoli R, Brizie E. CT
identification of celiac ganglia. Eur ] Radiol. 1985;
Feb,5(1): 24-26.

2. Filshie ], Golding S, Robbie DS, Husband ]JE.
Unilateral computerised tomography guided
celiac plexus block: a technique for pain relief.
Anaesthesia.1983; 38:498-503.

3. JoshuaCornman-Homonoff, Daniel ]. Holzwanger,
Kyungmouk S. Lee, David C. Madoff, David
Li.Celiac Plexus Block and Neurolysis in the
Management of Chronic Upper Abdominal Pain.
Semin 2017 Dec; 34(4): 376-386.

4. Kambadakone A, Thabet A, Gervais DA, Mueller
PR, Arellano RS.  CT-guided celiac plexus
neurolysis: a review of anatomy, indications,
technique, and tips for successful treatment.
Radiographics. 2011 Oct; 31(6):1599-621.

5. Leticia Perondi Luz, Mohammad Ali Al-Haddad,
John A DeWitt. EUS-guided celiac plexus
interventions in pancreatic cancer pain: An update
and controversies for the endosonographer.
Endosc Ultrasound. 2014 Oct;3(4):213-20.

6. Marios Loukas , Zachary Klaassen, William Merbs,
R Shane Tubbs, Jerzy Gielecki, Anna Zurada. A
review of the thoracic splanchnic nerves and celiac
ganglia. Clin Anat. 2010 Jul;23(5):512-22.

7. Lee, Mueller, Eric, Dawson. CT-guided celiac
ganglion block with alcohol. American Journal of
Roentgenology 161(3):633-6

8. Miolan JP, Niel JP. The mammalian sympathetic
prevertebral ganglia: integrative properties and
role in the nervous control of digestive tract
motility. J. Auton. Nerv. Syst. 1996,58(3):125-138.

9. Mirjalili SA, McFadden SL, Buckenham T, Stringer
MD. A reappraisal of adult abdominal surface
anatomy. Clin Anat. 2012 Oct;25(7):844-50.

10. Moore KL, Dalley AF, Agur AMR. Clinically
Oriented Anatomy. 2014, 7th Edn, Philadelphia
PA, Lippincott Williams &Wilkins.

11. PazZ, Rosen A. The human celiac ganglion and its
splanchnic nerves. Acta Anat.1989; 136(2): 129-133.

12. Pereira GAM, Lopes PTC, Santos AMPV,
Pozzobon A, Duarte RD, Cima AS, Massignan
A. Celiac plexus block: an anatomical study and
simulation using computed tomography. Radiol
Bras. 2014;47(5):283-287.

13. Pereira Oesousa Blocking of the splanchnic nerves
and the first lumbar sympathetic ganglion. Arch.
Surg.1946; 53: 32-76.

14. Pinal-Garcia DF, Nuno-Guzman CM, Gonzalez-
Gonzalez ME, Ibarra-Hurtado TR. The Celiac
Trunk and Its Anatomical Variations: A Cadaveric
Study. J Clin Med Res. 2018 Apr;10(4):321-329.

15. Rusu MC, Jianu AM, Manta BA, Hostiuc S.
Aortic Origins of the Celiac Trunk and Superior

Indian Journal of Anatomy / Volume 10, Number 3-4 / July — December 2021



76

16.

17.

18.

Neel Chand Dhissa /Vertebral Level of the Celiac Ganglion and Its Clinical Implications

Mesenteric Artery. Diagnostics (Basel). 2021 Jun
18;11(6):1111.

Ruzicka FF Jr, Rankin RS. Normal arterial anatomy
of the abdominal viscera. CRC Crit Rev Diagn
Imaging. 1977 Aug;9(4):337-85.

Steven D. Waldman, Richard B. Patt. Splanchnic
and Celiac Plexus Nerve Block. Pain Management.
2007, 2: 1265-1280.

Tae In Ha, Gwang Ha Kim, Dae Hwan Kang,
Geun Am Sung, Suk Kim, Jun Woo Lee. Detection
of celiac ganglion with Radial scanning EU
Sonography. The Korean Journal of Internal
Medicine.2008; 23(1): 5-8.

19.

20.

21.

Ward EM, Rorie DK, Naus LA, Bahin RC. The celiac
ganglia in man. Normal anatomical variations.
Anesth. Analg. 1979; 58: 461- 465.

Wanna Srirojanakul, Suriyan Pintarasri, Kriengkrai
Urusopon, Kajee Pilakasiri. Anatomical Study
of the Celiac Ganglion in Thai: An Implication
for the Celiac Plexus Block. Thai Journal of
Anesthesiology. 2012; 38(4):275-286

Zhang XM, Zhao QH, Zeng NL, Cai CP, Xie XG,
Li CJ, Liu J, Zhou JY. The celiac ganglia: anatomic

study using MRI imaging. Am ] Roentgenol. 2006;
186(6): 1520-1523.

Indian Journal of Anatomy / Volume 10, Number 3-4 / July — December 2021



Original Article

Indian Journal of Anatomy
Volume 10 Number 3-4, July - December 2021
DOI: http:/ / dx.doi.org/10.21088 /ija.2320.0022.103-421.2

The Relationship between Depth and Diameter of Human Acetabulum
in Dry Hip Bone of Maharashtrian Population

Karkhyle Md Layeeque', Zuberi Hussain Riyaz?, Azhar Ahmed Siddiqui®

How to cite this article:

Karkhyle Md Layeeque, Zuberi Hussain Riyaz, Azhar Ahmed Siddiqui/ The Relationship between Depth and Diameter
of Human Acetabulum in Dry Hip Bone of Maharashtrian Population/Indian ] Anat. 2021;10(3-4):77-80.

Author’s Affiliation: 'Associate Professor, “Professor, *Professor and HOD, Department of Anatomy, JIIUs, Indian
Institute of Medical Science and Research Warudi Tq Badnapur District Jalna 431202, Maharashtra, India.

Corresponding Author: ZuberiHussain Riyaz, Professor, Department of Anatomy, JIIUs, Indian Institute of Medical
Science and Research Warudi Tq Badnapur District Jalna 431202, Maharashtra, India.

E-mail: zuberihussain@gmail.com

Abstract

Background: Knowledge of Anatomy of the
hip is important in number of surgical procedures
like Reconstruction of the acetabulum. In patients
with  significant acetabular bone deficiency
remains a major challenge in total hip arthroplasty.
Appropriate anatomic concepts for surgery to treat
femoroacetabular impingement require a precise
appreciation of the native acetabular anatomy. Since
the acetabulum is various shape, width or depth,
joint congruences are frequent with minor anatomical
variations in the shape of the acetabulum. Hence the
present study was undertaken as controversies still
exist on the importance of these variations and to
prevent problems following surgical procedures such
as acetabular reconstruction and femoroacetabular
impingement.

Methods: 81 dry human hip bones of unknown
sex were taken for observation from department of
anatomy IIMSR Warudi, Badnapur. All hip bones
were adult type. The exact age and sexes of the hip
bones were not known. Measurements were taken in
millimeters using slidingvarniercalliper. The mean
and standard deviation of the of Acetabulum- in
various dimensions were calculated. The data were
analyzed using the SPSS Software. The morphometric
values of the two sides were analyzed using an
unpaired t-test Diameter and Depth of acetabulum
were measured.

Results: The purpose of this study was to generate
data that would be useful to the orthopaedicians
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for geometric modeling. The study would also help
the forensic experts. It would also be valuable for
the anthropologists in their racial and population
studies. The mean +S.D value of depth and diameter
of acetabulum were 27.12 +£1.02mm, in right side and
27.02+1.03 in left side, 47.50 + 1.27mm in right, and
47.45 +1.33 in left siderespectively. Distribution of
anatomical parameters of hip bone and unknown sex
related differences within various ethnic parameters
are presented in Table. The mean and standard
deviation of the of Acetabulum in various dimensions
were calculated. The data were analyzed using the
SPSS Software. The morphometric values of the two
sides were analyzed using an unpaired t-test.

Conclusions: Morphological study on adult hip
bone is useful for anatomists, anthropologists, experts
in Forensic medicine, and orthopedics for performing
surgical procedures in this area.

Keywords: Acetabulum; Depth; Diameter of
acetabulum; Hip arthroplasty; Reconstruction.

Introduction

The acetabulum (L. Shallow Vinegar cup) is the
large cup shaped cavity or socket on the lateral
aspect of the hip bone that articulates with the head
of the femur it from the hip joint. The acetabular
fossa forms the central floor and is rough and non
articular.! The lunate surface is articular surface
widest above (the ‘dome’), where weight is



