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A Report on Bilaterally Elongated Superior Cervical Ganglion
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Abstract

Superior cervical ganglion (SCG), the largest af three cervical sympathetic ganglia, is formedthuy fusion of first four cervical
ganglia. Bilaterally elongated superior cervicahgi#Zon was observed in a female cadaver duringedigm. On the right side, it was 63.74
mm long and 5.75 mm wide and on the left side,as82.88 mm and 5.84 mm respectively. Histologirellysis of the ganglion done
with toluidine blue staining confirmed the strueusf sympathetic ganglion. Superior cervical ganglis the preferred ganglion for
sympathetic block in conditions like trigeminal n&lgia, atypical facial pain,and post-herpetic dgia. Even though superior cervical
ganglion has been reported to be at the safedidacahetension of sympathetic trunk while retiagtthe carotid sheath during surgeries
might result in Horner’s syndrome. Furthermorear@é ganglion may also be confused with deep arlymph nodes or retropharyngeal
mass during imaging studies. Understanding theamiinatomy of the superior cervical ganglion mightve as a guide for imaging
studies, cervical spine surgeries,and sympathktiakb
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] might result in Horner’s syndrorﬁ?é. Understanding of
Introduction morphology of SCG is essential in preventing such

complications.
Cervical sympathetic chain extends from the basehef

skull to the neck of the first rib. It has threengha namely
superior, middle and inferior. Cranially, it conigs as
internal carotid nerve and caudally, the inferi@rvical
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ganglion may fuse with the first thoracic ganglimnform Table 1: Morphometric measurements of the superiorcervical
cervicothoracic/stellate  ganglion. Furthermore, an _ganglion. _
intermediate ganglion might exist along the symetth Dimensions of SCG Right (mm) Left (mm)
chain, also known as the vertebral ganglion (VGheT |-Length 6372 62.88
superior cervical ganglion (SCG), the largest &f three, is Width 575 5.84

P gang ! g . ! Thickness Upper 2.8 1.8
about 2.5 — 3 cm length and formed by the fusionpmger Middle 1.06 172
four cervical ganglia. It is located at the retytsd space, Lower 1.86 3.08
dorsal to styloid curtain muscle and carotid shelatiunded Distance from the midline | 11.92 11.85
by posterior belly of digastric and sternocleidotoibs Distance from the mediaf Lying over it 28

| border of the longus capitu

laterally, transverse process of C2 and C3 vertebra ...
posteriorly, and by the pharynx medidffy.
The superior cervical ganglionic block is donedagnostic During dissection of a 68-year old female cadaskmgated
as well as therapeutic purposes. It is preferrecbimditions SCG was observed bilaterally with the absence afdtai

like trigfeminal neuralgia, atypical facial pain.,Merpetic cervical ganglion (MCG). The course of the cervical
neuralgia and vasospasm after subarachnoid her_ger??ha sympathetic chain was studied after retractiorhefdarotid
The risk of injury of the cervical sympathetic ahas not artery medially. The SCG had a long course extanttiom
uncommon during surgeries like the anterior or rhéteral the base of the cranium to the level of C6 vertebra the
approach of cervical spine, or radical neck digsaét” A right side, the SCG was 63.72 mm long and 5.75 nide w

large SCG could also be mistaken for a metastatic [Figure 1]. On the left side, the above ganglions\é2.88
retropharyngeal lymph nod®. Though SCG has been long and 5.84 mm wide [Figure 2]. Thickness fué t

reported to be at the safest location, tensionyofpaithetic SCG in its upper, middle and lower part and théadise of
trunk while retracting the carotid sheath duringgsuies, SCG from the mialine as well as longus capitus reusere
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communicantes to C1 to C6 spinal nerves, branahdbet
common carotid artery, laryngopharyngeal branched a
communicating branches to the vagus nerve on Huoth t
sides. MCG was absent on both sides whereas thevd&s
observed unilaterally on the left side. The inferdervical

also measured [Table 1]. The SCG gave off grey rami ganglion fused with first thoracic ganglion to fostellate

ganglion on both sides. Histological analysis o tipper,
middle and lower part of SCG, with toluidine bluaising,
revealed multipolar neurons with eccentrically pldawuclei
and prominent nucleoli in all the three parts.

Table 2: Dimensions of the superior cervical gangdn as reported in the literature.

Study Number of | Length Width Thickness
specimens (mm) (mm) (mm)
Kiray et al” 24 (12 cadavers) 27.6+4.6 8.2+14 3.2+0.8
Saylam et af! 40 (20 cadavers) 33+6.2 8.1+28
Maximum 45.
Yin et al 32 cadavers Right-32.2+5.3 Right-7.2+1.1 Right-2.7 £ 0.3
Left-31.9+5 Left-7+11.2 Left- 2.7 £ 0.3
Mitsuoka et al*™! 72 Male:

(54 cadavers) Right- 27.62 + 3.8
Left- 28.26 £ 4.2
Female:

Right- 26.87 + 2.8

Left- 22.88 £5.3

Right- 8.05 + 1.5
Left- 7.83+1.7

Right- 8.55 + 1.4
Left- 8.41+1.7

Right- 3.67 + 1.1
Left- 3.51+0.86

Right- 3.72 £ 0.86
Left- 4.02 + 0.84

carotid artery (CCA) and internal jugular vein (IJV) are
reflected towards right side. S-Superior; I-Inferior.

Figure 2: Left superior cervical ganglion (SCG). Conmon
carotid artery (CCA) is reflected medially towardsthe midline.
13V - Internal jugular vein; S-Superior; I-Inferior .

Discussion

SCG extends from the cranial base to the C2 orettebral
level or at C4 levéP®™ Saylem et al., reported the presence
of SCG in all specimens with a maximum size of 4Bm
whereas MCG was observed in 48% of the cases anulealo
MCG in 10% of the caséd.In a study by Kiray et al., VG
was observed in the absence of MCG in 20.8% oft#ses
whereas all the four ganglia including VG were absd in
12.5% Yin et al., observed VG bilaterally in four cades/e
and unilaterally in one, on the left siffeDimensions of the
SCG as reported by various studies in the liteeatwe given

in [Table 2].

Bhatnagar et al., reported a long fusiform ect@@S (right

— 3.7 cm; left -5 cm) located at the level of bdfation of the
carotid artery and the elongated ganglion mightasgnt the
fusion of SCG and MC®! Mitsuoka et al., studied the
branches of SCG and classified the branching paiteo
seven types according to the site of origin of breas from
the superior, middle or inferior part of the ganglf” In the
present report, the SCG extended from the baskeeo$kull

to the level of the transverse process of C6 veatelnd the
ganglion had the maximum thickness at its uppetr gathe
right side and at the lower part on the left sidée
branching pattern was type Il (from superior partyl Type

IV (from superior and middle part) on the left amght side
respectively.

Wisco et al., measured the dimensions of SCG asd it
distance from the common carotid artery bifurcatiorB0
cadavers. They also used pseudocolor heat map potimea
SCG and common carotid artery bifurcation. Meamyterof
the SCG in females and males was 3.81 cm and 4l c
respectively. The distance from the inferior pofeS€G to
common carotid artery bifurcation was 0.41 cm ar#@@m

in females and males respectively. They suggettat
common carotid artery bifurcation might be a good
landmark for localizing SCG and in cases wherelateel
ganglion block is contraindicated, SCG block cobkl an
alternative™"!

The safety of the cervical sympathetic chain bloekat the
level of SCG to improve the cerebral perfusion was

W Academia Anatomica International | Volume 5 {iésg | January-June 2019




/ et“e’.:B 5 'u’ )
evaluated by Treggiari et al. in nine patients wleveloped

vertebral vasospasm following aneurysmal subaradhno
invasive procedure was

hemorrhage. This minimally
effective in alleviating mild to moderate symptoansd the

treatment could be repeated if necesSahBiegenthaler et

al., suggested the ultrasound-guided approacheoS®G to
determine the accuracy of the position of the reédlthe
classical sympathetic blockall&. In their pilot study of
simulated SCG blocks on 10 cadavers (20 sidesydbdle-
tip successfully reached the SCG in 19 sides. Thiss,
ultrasound-guided approach had provided a bettfgpin
for the ganglionic blockade than the transoral eptitereby
avoiding the accidental puncture of the internaftotid

artery*®

SCG might also become enlarged following radiothgra
and mimic a parapharyngeal m&ésYuen et al., reported

that a patient developed left-sided Horner syndreren an
enlarged left SCG was mistaken for lymph node niasés
in the retropharyngeal space and remdvedee et al.,
explained the necessity of preprocedural imaginpefSCG
using 3T-MRI by the intraganglionic hypointensitias an

indicator®? They identified definite SCG in 73% of the 93
neck sites studied by MRI. The definitive SCGs were

located medial to the internal carotid artery aatkdal to

longus colli muscle and extended between C2 and C4 8.
vertebrae. Probable SCGs, which were located latmra

posterior to the internal carotid artery and aotetd longus
colli muscle, were identified in 27% of the casé&$wus,
using MRI, the SCG can be differentiated from otheck
pathologies like retropharyngeal lymphadenop&hy.

Knowledge about the topographical landmarks of the

superior cervical ganglion is an essential road roapthe
placement of needle during
procedure§® This understanding  will
prevention of injury to the adjacent
structured®*?!

Conclusion

We report a rare case of elongated superior cérgagglion
and the knowledge about such variation is esseatial/oid
injuries to adjacent vascular structures or itsicestal

removal when mistaken for a lymphnode. Furthermdre,

might serve as a guide for the procedures like syhgiic

the ganglionic block
help in the
neurovascular

ganglionic  block,

cervical and knec

spine surgeries,

dissections.
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