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Developing Diaphragm
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Sternal origin of diaphragm Anterior branch of ieft phrenic nerve

Anterior branch of right phrenic nerve Costal origin of diaphragm

Right inferior phrenic artery entrd] TerdonordEphiEgm

Esophageal hiatus
Vena caval foramen phag

Fibers from right crus passing

Right crus of diaphragm to left of esophageal hiatus

Greater thoracic splanchnic nerve

Left inferior phrenic artery
Recurrent branch to esophagus
Anterior branch

Lateral branch

Lesser thoracic splanchnic nerve

Azygos vein

Least thoracic
splanchnic nerve

Left superior
suprarenal artery

Costal origin

Left phrenic nerve
of diaphragm

Hemiazygos vein

Left crus of
diaphragm

Transversus
abdominis
muscle

Vertebrocostal
(lumbocostal) trigone

12th rib

Lateral arcuate ligament
(lateral lumbocostal arch)
uadratus ; ;
I?meorum muscle Medial arcuate ligament
(medial lumbocostal arch)
il Transverse process of L1 vertebra

Sympathetic trunk Median arcuate ligament

Celiac trunk Abdominal aorta



Internal Mammary Artery
Pericardiacophrenic
Artery
Subclavian Artery
Anterior Intercostal
Artery
Phrenic Branch

3. Musculophrenic Artery
Ensiform Arntery

Right internal Carotid
Artery

Figure 4. Schematic diagram of intemal mammary artery and its branches.
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Sternum

T8

Esophagus

T10

Celiac artery
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THE PHRENIC NERVE

Scalenus
anterior

Motor to
diaphragm

c3

c5

Subclavian vein

Diaphragmatic
peritoneum

Motes:

Mediastinal pleura

Fibrous & parietal
pericardium

Diaphragmatic
pleura

Phrenic nerve is the only motor supply to diaphragm
A third of its fibres are sensory (as above)
In the neck it lies on scalenus anterior

It passes into the thorax with the large veins in front and
the large arteries behind it

Pain detected by the phrenic nerve from the diaphragmatic
peritoneum from an inflammed gall bladder is referred to
C4 nerve supply to the right shoulder tip via the supra-
clavicular nerves. There is no autonomic component to this

type of referred pain
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Right phrenic Central tendon
nerve and
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Esophageal
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Site of posterolateral
hernia (Bochdalek) Aorta

Congenital diaphragmatic herniae (shaded areas) |, I, 1l are developmental
parts of diaphragm I-Ventral area ll-Lateral area llI-Dorsal portion
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Figure 14. Diaphragmatic Injury
With NG Tube In The Thorax







Laparoscopic Traumatic
Diaphragmatic Hernia Repair
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 What are the consequences of missed
* injuries?

ANSWER::A wide spectrum of often dramatic
consequences may result. These make early
diagnosis and repair desirable.
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Technique °

With the patient either standing (preferred) or supine,
frontal fluoroscopy of the diaphragm is performed first
with the patient at rest and breathing quietly through
an open mouth. Then the patient is asked to take a few
quick short breaths in with a closed mouth ('sniffs’)
causing rapid inspiration. Occasionally repeating this in
the lateral projection is required to evaluate the
posterior hemidiaphragmes.

It is best to ask the patient to practice sniffing before
the study.



Diaphragm
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In abnormal diaphragmatic motion:

the affected hemidiaphragm does not move downwards during
Inspiration

Diaphragmatic paradox or paradoxical diaphragm phenomenon is
an abnormal medical sigh observed during respiration, in which the
diaphragm moves opposite to the normal directions of its
movements. The diaphragm normally moves downwards during
inspiration and upwards during expiration. But in diaphragmatic
paradox, it moves upwards during inspiration and downwards during
paradoxical motion can occur:expira@n.lﬂl

Diaphragm Movement.mp4


https://en.wikipedia.org/wiki/Medical_sign
https://en.wikipedia.org/wiki/Thoracic_diaphragm
https://en.wikipedia.org/wiki/Inhalation
https://en.wikipedia.org/wiki/Exhalation
https://en.wikipedia.org/wiki/Diaphragmatic_paradox
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Unilateral Diaphragmatic Paralysis.mp4
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Inferior thyroid vein

Inferior thyroid vein

Internal jugular vein \/' Pl = Internal jugular
; a9
External jugular vein | ’ PR

Subclavian vein

; ) Thoracic
Vertebral vein \" duct

Subclavian

V vein
Right ¢
brachiocephalic vein Leit brachio-
cephalic vein

Superior vena cava — | Left highest
intercostal vein

Right highest

intercostal vein Esophageal

plexus

Esophagus < Accessory
hemiazygos vein

!
Venae comitantes NG L
of vagus nerve

6th right intercostal vein
Azygos vein

Junction of hemiazygos
and azygos veins

\ Hemiazygos
Inferior vena cava (cut) \ vein Submucous venous plexus

Leftinferior phrenic vein

Portal - E [ -4 Splenic
vein - 4 ven
Left
suprarenal ¢

Right renal vein

Left gastroepiploic

Left gastric (coronary) vein
(gastroomental) vein

Right gastric vein
Superior mesenteric vein Inferior mesenteric vein

Esophageal branches of coronary vein Right gastroepiploic (gastroomental) vein
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» Esophageal hiatus i
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Esophageal branch
Inferior thyroid
artery

Superior left
Right bronchial bronchial artery

artery

Inferior left
bronchial artery

Aortic esophageal
arteries

Ascending branches of
Left gastric artery

Left gastric artery

Source: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matthews JB,
Pollock RE: Schwartz’s Principles of Surgery, 9th Edition: http:/fwww, accessmedicine.com

Copyright @ The McGraw-Hill Companies, Inc All rights reserved.
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Hemiazygos
i Submucous venous plexus
Leftinferior phrenic vein

Left gastric (coronary) vein

Right gastric

Esophageal branches of coronary vein



Inferior thyroid veins

)——Accessory azygous vein
— Hemiazygous vein

Azygous vein

Short
gastric
Coronary vein veins

Portal vein

Superior mesenteric

vein Splenic vein

Source: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matthews JB,
Pollock RE: Schwartz’s Principlas of Surgary, 9th Edition: http://www.accessmedicine.com

Copyright @ The McGraw-Hill Companies, Inc All rights reserved.
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Internal jugular

Superior
nodes

paraesophageal nodes

Paratracheal
nodes

Pulmonary hilar

nodes Subcarinal nodes

Inferior paraesophageal
nodes

Farahiatal nodes

Splenic artery
nodes

Hepatic artery
nodes

Celiac artery nodes

Source: Brunmicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter 1G5, Matthews 1B,
Pollock RE: Schrartz’s Princples of Surgare, 9¢h Editian: hittpi/fwww, acceszsmedicine, com

ZCopyright @ The McSraw-Hill Carmpanies, Inc All rights rezerved,
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Pharyngobasilar fa

Glossopharyngeal ne
(CN IX)

CN IX
CNXI

CN Xl Internal jugulgr vein
Internal carotid arten
nal accessory nerve (CN XI) ’
Sternocleidomastoid Styloid process

Stylohyoid
Digastric, posterior belly
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FIGURE 43-12 Innervation of
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Pharyngeal raphe
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Histology

* Inner circular & outer
longitudinal muscle coats
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Trachea
Bare area on ventral surface of esophagus
Lateral mass of longtudmal muscle
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Lelt main
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(Netter 1997)8



Pharynx

24-26cm

Upper sphincter =
(C6)

40cm d' <

38cm ?

Lower sphincter

(T11)

Source: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matthews JB,
Pollock RE: Schwartz’s Principlas of Surgary, 9th Edition: http:f/www.accessmedicine.com
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The pathogenesis of disease consists of destruction of the neurons of the
enteric nervous system. Both sympathetic and parasympathetic nerves
are involved, and denervation occurs in both the submucosal (Meissner)
and myenteric (Auerbach) plexuses. The esophagus and the distal colon
are the most frequently involved segments.

The digestive form of Chagas disease is characterized by alterationsin -
the motor, secretory, and absorptive functions of the gastrointestinal
tract. Uncoordinated motor activity of the sphincters occurs as a result of
denervation. In the esophagus, there is hypercontractility and increased
muscular tone, and often there is failure of sphincter relaxation with
swallowing. In the large intestine, there is abnormal basal colonic
motility and impaired relaxation of the anal sphincter. Progressive
dilation of the esophagus and colon occurs, with reduction of
contractility and subsequent difficulty with emptying semisolid material
in these segments



Right PA

FIGURE 43-35 Pulmonary artery sling. (Adapted from Lamberti JL,
Mainwaring RD: Tracheoesophageal compressive syndromes of vas-
cular origins: Rings and slings. In Baue A, Geha AS, Hammond GL,
et al [eds]: Glenn's thoracic and cardiovascular surgery, ed 6, vol 2,
Stamford, Conn, 1996, Appleton & Lange, p 1098.)

bypass is required and anatomic repositioning of the great vessels
is performed. The results are usually good and the dysphagia
resolves almost 1009 of the time.

Esophageal Rings
Esophageal rings were first described by Schawki and Gary in
1945. Despite the lack of recognition he may have suffered,
Gary, along with his colleague Schatzki, made a significant con-
tribution to medical science by describing this acquired anomaly.
Lying precisely at the squamocolumnar mucosal GEJ, this ring
consists of a concentric symmetrical narrowing representing an
area of restricted distensibility of the lower esophagus. It consists
of esophageal mucosa above and gastric mucosa below, with
variable amounts of muscularis mucosae, connective tissue, and
submucosal fibrosis in between (Fig. 43-37). It does not have a
component of true esophageal muscle nor is it associated with
esophagitis.

The cause of Schartzki’s ring is not well understood. It is

Spiral
indentation

FIGURE 43-36 Barium esophagram in a patient with an aberrant right
subclavian artery showing anterior compression of the esophagus.
(Adapted from Lamberti JL, Mainwaring RD: Tracheoesophageal com-
pressive syndromes of vascular origins: Rings and slings. In Baue A,
Geha AS, Hammond GL, et al [eds]: Glenn’s thoracic and cardiovas-
cular surgery, ed 6, vol 2, Stamford, Conn, 1996, Appleton & Lange,
p 1099)

Symptoms and Diagnosis Most patients with Schawkis rings
present with dysphagia. The dysphagia is usually to solid foods
only and comes on abruptly, with almost complete obstruction.
The term episodic aphagia is often ascribed to patients with
Schawzki’s ring, describing the intermittent obstruction of the
nondistensible ring by large pieces of meat. Lower retrosternal
pressure and pain accompany an acute obstruction and are fol-
lowed by salivation and the secretion of copious thick mucus
from the esophagus. Patients are unable to cat or drink anything
and there is littde a patent can do to relieve the obstruction.
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Right lateral view

Left vagus nerve (X)

|
Right vagus nerve (X) """'//—F\
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Right common carotid artery
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Arch of aorta

Left recurrent laryngeal nerve

Anterior view:
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recurrent, associated
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Esophageal Rings

Esophageal rings were first described by Schatzki and Garyin
1945. Despite the lack of recognition he may have suffered, -

Gary, along with his colleague Schatzki, made a significant contribution -
to medical science by describing this acquired anomaly. -

Lying precisely at the squamocolumnar mucosal GEJ, thisring -
consists of a concentric symmetrical narrowing representingan °
area of restricted distensibility of the lower esophagus. It consists °
of esophageal mucosa above and gastric mucosa below, with
variable amounts of muscularis mucosae, connective tissue, and -
submucosal fibrosis in between .It does not havea -

component of true esophageal muscle nor is it associated with
esophagitis °
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Left anterior) vagus nerve,_ Nissen Fundoplication on 6/20/03

Finished procedure

DAPS

Copyright {0 2010 Advanced Practice Strategies - For One Tme Use



sl g al) 7 55

LS5l LiBla 458 38 cd gal Lia Jhaa (e Jum AUB s ol £ 533 sadliverticulum g5
GAAL B JShe ) dadde JBas g ) Wiadl jlas ciliph JalS (g 9o Akl

o8 7 g dgle JUas g el Ldal) jlas il Jals (g gag¥:qilsl

bl (pagaddl) gl g S5 s el s (e S

sl, Barium Swallow With VideofluoroscopyJallall s ladll jaiilly sausli oy (andlily
gl bl

:GM\

Zolad Zliagy ol e DI

Sl Adadd g3 ol Liad s Juaiially gllag: ) oY)

// 4'\' / .
MID.THYROID V. {“.‘/ o / o /5
,'.‘ / s )*" , f

¢ il

Verma M.D.

Sunil P.




oAl Ol
ulal.hj.d\ %1 Jsdu
squamous cell LAY mﬁ MU:UM rdaanudl) de ) gl

Ot B 40U 1 55, Agad Al s, Lialle Lgapdid $ scarcinoma
;Lu.d..d\ M\ LAJSJLHJ‘ eﬁM‘ UM‘

MJ,M\ﬁ\YM\M\@wﬂ\@uﬁ Cladlad) g uabﬁ\ﬂ
;u\eﬂé.haw &Mwm3,umu4\ﬁ\ Al el
el\uah.ael\ & gua da: JNMM\JA\JA\‘,Aj,UJJUALcJJ\
Mwﬁu\m)uﬁddmd\ﬁg)@h

Mfymy\ﬁ\wwj,@ﬂuﬁMuamuﬁuM\
AaaT g ASYEL) a ) Clalata) Bl cydadl) g jduall Caw g
, Adls ja



Primary Tumor (T)

Tx Primary tumor cannot be assessed
T0 No evidence of primary tumor
Tis Carcinoma in situ/high-grade dysplasia
T1 Tumor invades lamina propria, muscularis muco-
sae, or submucosa
X Tia Tumor invades lamina propria or muscularis
mucosae
T1b Tumor invades submucosa
G\" 3 Loy T2 Tumor invades muscularis propria
. A Al all T3 Tumor invades aventitia
s d (Al ; :
Ne o8 U ol T4 Tumor invades adjacent structures
e (NT1ladds sl o .
— . T4a Resectable tumor invading pleura, pericardium or
dabliall Juaiiuly diaphragm
Endoscopic LsBS  T4b Unresectable tumor invading other adjacent
Mucosal structures, eg, aorta, vertebral body, trachea
Resection or EMR Regional Lymph Nodes (N)
KX) Jﬂ‘ Nx Regional lymph nodes cannot be assessed
Radioferqu s, NO No regional lymph node metastasis
enc abIation{(RFA) N1 1-2 regional lymph nodes involved
N2 3-6 regional lymph nodes involved
N3 7 or more regional lymph nodes involved
Distant Metastasis (M)
MO No distant metastasis
M1 Distant metastasis

Reproduced, with permission, from American Joint Committee on

Cancer (AJCC) Cancer Staging Manual, 7th edition. Springer; 2011,


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCEQFjAAahUKEwjTk-DS5PPIAhWCvxoKHXd2Afk&url=https://www.bmc.org/thoraciconcology/treatments/endoscopic-mucosal-resection.htm&usg=AFQjCNF2Vvi6zfrUojgbQE4WCnLi3nyT9A&sig2=NqD3sM3U2uxwrb80AlUUdw&bvm=bv.106379543,d.d2s

This chart demonstrates the effectiveness of radiofrequency ablation
(RFA) in eradicating intestinal metaplasia (IM), low-grade dysplasia
(LGD), and high-grade dysplasia (HGD)—all potential precursors to

esophageal cancer.

HALO?® Ablation Catheter HALO®® Ablation Cathetf

fsdabeguency Alratos |RFA)

Depending on the extent of the Barrett's, the HALO™" or HA
3 r - -~ e - y e v - o~ e ol 2 T T ™~ 1Icory
ablation catheter is introduced into the esophagqus and used |

| $y o ~revaator Arnosc
deliver energy to the targeted areas.
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