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PERFORATION

¢ Common causes:
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* Fever, leukocytosis: mediastinal drainage
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TABLE 73-1 Causes of Esophageal Perforation

Endoesophageal Instrumentation

Ezophagoscopy

Transesophageal echocardiography

Bougienage

FPrneumatic dilation

Sclerosis of esophageal varices

Flacement of intraesophageal tubes (nasogasinc, Sengstaken-
Blakemore, prosthaseas)

Traumatic endotracheal intubation

Periesophageal Surgery
Mediastinoscopy

Thyroid surgery

Anterior spinal surgeny
Vagotomy

Pulmonary resection
Antireflux surgery

Thoracic aneurysm resaction

Trauma
Fenetrating
Foreign body
Caustic ingestion

Barotrauma

Fostemetic

Blunt trauma—neck, thorax, abdomen

Compressed air ingestion

Miscellaneous—seFure, childbirth, defecation, brain diseasa

Tumor
Esophagus
Lung
Mediastinal

Infection

Tuberculosis

Histoplasmosis

Syphilis

Acquired immunodeficiency syndrome




PERFORATION

* Symptom
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* Diagnosis

CXR: reactive pleural effusion, subcutaneous emphysema
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BOERHAAVE'S SYNDROME

Barogenic perforation




HISTORY

* October 29, 1723, Hermann Boerhaave

* Professor of medicine at Leyden University

= Baron Jan van Wassenaer

= Grand admiral of the Holland fleet




BOERHAAVE’S SYNDROME
-PATHOPHYSIOLOGY

Alcohol, sedatives, general anesthesia and repetitive vomiting

Failure of the upper esophageal sphincter to relax -> intraesophageal pressure->
esophageal rupture

Mallory-Weiss SD(massive hematemesis +/- melena)
Persistent retching or vomiting-> no relaxation of LES

-> Single or multi-mucosal tear at the EG]J

Left posterolateral wall of the esophagus to be the site of rupture

-splaying of muscle fibers in that region or the entrance of blood vessels and

nerves.




BOERHAAVE'S DISEASE




PERFORATION OF ESOPHAGUS

Left lower posterior mediastinum Left lower posterior mediastinum




PRIMARY TREATMENT OF ESOPHAGEAL PERFORATION

|. Debridement and drainage of the mediastinum and pleural spaces
Control of esophageal leak

Re-expansion of the lung

Prevention of gastric reflux

Nutrition support

Appropriate antibiotics

N o O R S

Postoperative localization and drainage of residual septic foci




Intercostal "EMOSIEWH by ndle rieura rascia

Diaphragm Pericardium

Periosteum 8th rib 7th rib Pleura

Mediastinal  Aoria Esophagus
pleura pleura

Miwrnea Miicerilaric Intarrnctal rmaierniiln



REINFORCEMENT OPTIONS

* Pedicled Pericardial fat

* Transposition of Omentum

* Pedicled Intercostal Muscle flap




OPERATION AFTER FAILURE OF PRIMARY CLOSURE

Closure wit buttress or patch

Exclusion and diversion

T-tube fistula

Thoracic drainage and irrigation

Intraluminal stents

Resection and reconstruction




POST-OPERATION ESOPHAGOGRAPHY




| . ESOPHAGEAL DIVERSION AND GASTROSTOMY
| . TRANSHIATAL ESOPHAGECTOMY

Stomach wall

Abdominal wall

\ ‘\ Quter bumper
[T |
P - Y \ Inner bumpe
Feeding tube — g \‘\ ‘L / -

4 4 |
i, ; -9 A
-_92 R L, ____—— Esophagostomy

ﬂb_v__ ) =

[—
,/Gastroslomy

~ Nasogastric Copyright © The McGraw-Hill Companies, Inc. All rights reserved.
(tube ends here)

Scource: Zinner MJ, Ashley SW: Maingot’s Abdominal Operations, 12th Editicn:
vivivi.accesssurgery.com

e . Jejunostomy

Nasoduodenal
(tube ends here)

Nasojejunal
(tube ends here)




INTERPOSITION OF COLON THROUGH SUBSTERNAL ROUTE




FISTULA

i b

—_— - 71
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A& A A :traction diverticulum

A5 acquired fistula

* Treatments
* Stenting or fistulectomy and primary closure

¢ Esophagostomy

* Esophageal bypass




7. 85 2 Cervical Approach

- Al HJl= Esophagotomy

Thoracic Approach

&£ X5 = Esophagostomy
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& & 2h& Suture of Esophagus
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ll. BENIGN ESOPHAGEAL TUMOR
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BENIGN TUMOR A Z=QF Classiiation of Benign Esophageal Tumors

Mucosa (First and Second Esophageal Ultrasound [EUS]
Layers)
Sguamous papilloma
o Al Z=0QFO| |9 O|DF ErAH Fibrovascular polyp
Retention cyst
* EUS for diagnosis Submucosa (Third EUS Layer)
Lipoma
* Mid thoracic lesion 7| 72} BfO| 24 Fibroma
Meurofibroma
Granular cell tumor
Hemangiomas
Salivary gland—type tumor

Muscularis Propria (Fourth EUS Layer)

Duplication cyst

Periesophageal Tissue (Fifth EUS Layer)
Foregut cyst




LEIOMYOMAZE 21 =

Box 39-1 Indications for Surgical Endoscopic resection: <2cm

Resection of Leiomyoma

VATS

B Unremitting symptoms

B [ncreasing size of tumor during follow-up

B Need to obtain histologic diagnosis (i.e., clinical diagnosis in
doubt)

B Facilitation of other esophageal procedures

Open thoracotomy

Robotic enucleation




LEIOMYOMAZE 21 =

Muscularis propria(confined to the fourth EUS layer)
Symptomatic mass should be resected.
Malignant transformation is rare

Enucleation with preservation of mucosa layer

D/Dx: Leiomyosarcoma, GIST

Figure 36-23

An esophageal leiomyoma (L). Above: Esophageal ultrasound (EUS)
of this most common benign tumor demonstrates a hypoechoic,
homogeneous, well-demarcated tumor with no associated
lymphadenopathy. EUS balloon overdistention blends the first three

ultrasound layers j hyperechoic layer. Tumor arises from and
is confined to fhe fourth uftrasound layer (@rrow). Below: A benign

leiomyoma arises% d is confined to the muscularis propria.




SURGERY OF BENIGN ESOPHAGEAL TUMORS

* Enucleation of tumors

* VATS enucleation of tumors

* Robot assisted enucleation of tumors




LEIOMYOMA




ROBOT ASSISTED ESOPHAGEAL ENUCLEATION
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ROBOT ASSISTED ESOPHAGEAL ENUCLEATION
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Resection of Esophageal Benign Tumor
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I1l. STRICTURE
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CAUSTIC INJURY

Chemical burn
Children: Accident

Adult: Accidents, or Suicide
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TABLE 70-1 Commonly Ingested Caustic Substances

Acid-Containing Substances
Toilet bowl cleaning products
Automotive battery liquid

Rust removal products

Metal cleaning products
Cement cleaning products
Drain cleaning products

Alkali-Containing Substances
Ammonia-containing products
Oven cleaning products
sSwimming pool cleaning products
Automatic dishwasher detergent
Hair relaxers

Bleaches




CAUSTIC INJURY

The anatomies of severely damaged (stricture) sites
* |. Cricopharyngeal level

* 2. mid-esophagus at the level of aortic arch and Left main stem

bronchus

* 3.The distal esophagus just above the lower esophageal

sphincter




EARLY TREATMENT OF CAUSAL INJURY

* Broad spectrum anti biotics and anti fungal agent and NPO
* Endoscopic examination and frequent PEX, CXR, CT

* Corticosteroid: no proved benefit

TABLE 70-2 Classification of Bums by Depth of Injury

Grade Depth Endoscopy
First degree Mucosal Mucosal hyperemia and edema
Second degree Transmucosal, with or without involvement of muscularis. Hemorrhagic, exudative, ulcerative pseudomembranes
MNo extension to periesophageal tissue.
Third degree Full-thickness injury with extension into periesophageal Complete obliteration of esophageal lumen by massive
tissue. May involve mediastinal or intraperitoneal organs. edema; charring and eschar; full-thickness necrosis with
perforation.




OPERATION OF CAUSTIC INJURY

TABLE 70-3 Indications for Surgery
in Caustic Injuries to the Esophagus

Early Indications
Esophageal perforation
Transmural necrosis

Grade 2 or 3 injury

Late Indications

Complete stenosis in which all attempts have failed to establish a
lumen

Perforation after dilation

Fistula formation

Inability to dilate or maintain the lumen above a 40-Fr bougie

Patients who are unwilling or unable to undergo prolonged periods
of dilation

Esophageal carcinoma

Esophagostomy and esophagectomy

+/- gastrectomy

Drainage and second look operation
Delayed reconstruction with conduit

Plastysma flap or jejunal flap : short

segment







ENDOSCOPIC DILATATION

|
» Gastrostomy with retrograde
* Endoscopic balloon dibtien
dilatation and cutting
A \8
A\/

V




SURGICAL OPTIONS

TABLE 70-4 Options for Esophageal Replacement

Advantages

Disadvantages

Heverse gastric tube

Useful when right gastroepiploic supply poor or disrupted

Technically difficult

Gastric pull-up

Single anastomosis, reliable blood supply

Acid reflux, bulky

Colon interposition

Maintains propulsion

Three anastomoses required; development of redundancy

Jejunal interposition

Maintains peristalsis, diameter match with esophagus
Less gastroesophageal refiux

Often requires free vascular anastomosis
Variable vascular anatomy
Redundancy develops




« AMEEX|H Bougination of Esophagus
« AE 23X 7= Esophageal Bypass Reconstruction
tE=25 82 L. 825 B2 ChEdg=2 82
« THEALE HX|<= Simple Esophagectomy
h 858D L. 8=58482 ChE38=8 8T
- M ZAXN < X71= Esophageal Reconstruction after Resection
(T EHeHEE2NE B AEYdTY Xl SA0 2AS E7 288sS 44 gt
ZF. O 242 with Patch L. 2{O0|& with Stomach Lt & & 0[& with Jejunum
2t 72| S 0| A Jejunal Free Flap Of. L& O 2 with Colon
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IV. CONGENITAL DISEASE
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A H A 9| BAER

dF MBI [/1500~3000, 30-76% combined other anomalies (VACTERL, 20%)
57 X| EH

1) EA with distal TEF (h-2&) (86%)

2) EA without TEF
3) TEF without EA(H-) U‘(i
4) 7|Et Al = BB :




SURGICAL REPAIR OF LONG-GAP ATRESIA

Long

gap
e y - " TABLE 10-3 Complications Associated
s AT i With Esophageal Atresia and Ilts Heparr
oE:, ; Azygos vein Lower W m H}.
esophagus
= Anastomotic leak 15-20
neckri%‘cjzgsr;on chgrﬁ\%?;on
L2os Recurrent fistula 3-10
myotomies 4
powch tibe &+ Anastomobic sincture 10-35
" Gastroesophageal reflux A5-82
| Tracheomalacia 10-20

Lengthen

*=ea fext for references.







PEDIATRIC SURGERY

* VATS repair

* Extra-pleural approach

* Reconstruction using colon graft
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£35S = Operation for Congenital Esophageal Atresia
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Sl Primary Anastomosis

2 X|7{ Excision of Tracheoesophageal Fistula
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MOTILITY DISORDER
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CLASSIFICATION OF ESOPHAGEAL MOTILITY
DISORDERS

@ Inadequate LES relaxation

Classic achalasia

Atypical disorders of LES relaxation
@ Uncoordinated contraction

Diffuse esophageal spasm

@ Hypercontraction
Nutcracker esophagus

Isolated hypertensive LES

@ Hypocontraction

Ineffective esophageal motility




LOCATION OF ESOPHAGEAL MOTILITY DISORDERS

e Zenker’s diverticulum

J=

* Achalasia
Diffuse esophageal spasm

Nonspecific esophageal
motor dysfunction

Secondary motor dysfunction
Epiphrenic diverticulum







Study Time: 28 110
MRN:170¢

(A) Phryngoesophageal, (B) Midesophageal and © Epiphrenic esophageal diverticula.




ZENKER’S DIVERTICULUM

* 27 cases described in 1877 by Zenker and Ziemssen

* Most common esophageal diverticulum

¢ Killian’s trainagle, C6,7 Vertebra level

* Pathogenesis: UES incomplete opening ->pulsion explanation favored(increase pressure in lumen forces
tissue through weak spot in muscle layer)

* Location: hypopharynx of elderly( superior to upper esophageal sphincter)
* May become larger and sequester food, with regurgitation, aspiration or mass effect in the neck

* Treatment: surgical resection of larger lesions




ZENKER’S DIVERTICULUM
-KILLIAN’S TRIANGLE

Migdle
constnctor
muscle

Inferor ~
constrictor
muscle

Zenker's
diverticulum




ZENKER’S DIVERTICULUM

ZENKER’S DIVERTICULUM

[OPEN SURGICAL Rx]

—

B

—

[ ENDOSCOPIC Rx ]

 CRICOPHARYNGEAL

| MYOTOMY

 DIVERTICULECTOMY | RIGID FLEXIBLE

(DIVERTICULOPEXY ~ ELECTROCAUTERY | ~{ HOT Bx FORCEPS |

, M co,or KTP LASER | ~{ ARGON PLASMA |

( DIVERTICULAR q

| INVERSION | [{ENDO-STAPLER | ~{ NEEDLEKNIFE |
~HARMONIC ACE | ~ ENDOS SCISSOR |




ZENKER’S DIVERTICULUM
-DIVERTICULECTOMY




ZENKER’S DIVERTICULUM
-TRANSORAL REPAIR OF ZD (ENDOSTAPLER)




ACHALASIA

* Absence of peristalsis and failure of relaxation of LES.

* T-cell mediated destruction of Myenteric neural plexus

Esophago-
. gastric
junction (EG)

1=




Esophageal manometry

mmHg

Pharynx 0 —‘A_—__k l l
Upper 200
ACHALASIA ey (\— \/; V\— {\_

Esophagus
Upper 0 J L
80
Middle 0 A . o
80
Lower 0 /\

Lower 0 S
esophageal \ﬁ
sphincter 0 L/ P — \_/
f Normal fScleroderma f Achalasia f Diffuse f Pharyngeal
esophageal paralysis

spasm

1] MyShared




Low surgical risk High surgical risk
Age <40 years Age >40 years ¢
Manometric Refer to oesophageal centre of
type Ill disease excellence
Laparoscopic | Failure G.radec.l pneumatic
myotomy dilatation ¢ ¢
ST—— Graded pneumatic | Failure ’ Botulinum toxin
ACHALASIA Failure dilatation
The Lancet 2014 Repeat as needed SiJccess Failure
\ 4
Repeat as needed Calcium-channel
Refer to oesophageal centre of :
blocker or nitrates
excellence
Pneumatic Oesophagectomy
dilatation
4

Repeat myotomy




MEDICAL TREATMENT FOR ACHALASIA

Table I'V. Indications for pharmacologic treatment of achalasia.

1) Patients with mmitial achalasia

2) Patients who refuse pneumatic dilation and myotomy

3) Patients with vigorous achalasia before pneumatic dilation.

4) Patients who underwent pneumatic dilation with poor results or who refuse a second dilation
5) Patients with incomplete myotomy or recurrence of muscular stenosis

6) Children

7) Elderly patients

8) Patients with ligh risks for mvasive procedures




INTERVENTION FOR
ACHALASIA

C50phagus < N

s o Needie injects
botulinum toxin .
Lower nto lower esophageal =
o sphincter (stricture) -

inflated, expanding LES

Endoscopic " f botulinum toxin:

6month X| "‘ |



SURGERY FOR ACHALASIA

Heller Myotomy for Achalasia

Copyright© www.gastrotraining.com. All rights reserved.

Heller’s myotomy and partial fundoplicaton




MODIFIED HELLER'S MYOTOMY

* Heller myotomy

* -first performed in 1913

* Performed both anterior and posterior myotomies
Approach has evolved over time

-transabdominal and transthoracic approaches

-only single anterior myotomy made

+/- the addition of an antireflux procedure




. R 20 5= [AE]

- MEFFT% Operation of Achalasia
7l A =28l = [2 2| =4]] Esophagomyotomy
() 8578 (2 =58
Lt A =2t H 5 4= Esophageal Antireflux Operation
(8582 2 =58
Ct. 7| Ef 2283+ Other Esophagocardioplasty
() 858482 2 =58
2t Al A& HX|= Esophageal Diverticulectomy
() 8782 (2 878D




VI. HIATAL HERNIA AND GERD
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PHRENOESOPHAGEAL MEMBRANE(LIGAMENT)

Esophagus

_pe—

\

Phrgfioesophageal
ligament
(upper limb)

SWer esophagesl /i L ' -
"sphincter” ! Respiratory
diaphragm

Phrenoesophageal |)
fat pad

Visceral
peritoneum
(serosa)

_—  —
' Phrenoesophagenl
ligament
N\ (lower limb)
—f
‘ Ora serrata
(Z-line)

Stomach

Parietal
peritoneum

Endoabdominopelvic
fascia

Gastric
mucosa




|. Sliding hiatal hernia: GEJ> 2cm above hiatus: > 95% of all hernia
ll. Paraesophageal hiatal hernia: GE| remain below diaphragm, fundus protrusion through hiatus
lll. Combined hiatal hernia: GEJ above the diaphragm, fundus hernia beside distal esophagus

IV. Multi-organ hiatal hernia

Source: Lisa M. McElroy, Travis P. Webb

Surgery Review Illustrated, Second Edition
WWW.accesssurgery.com

Copyright ©@ McGraw-Hill Education. All rights reserved.



COMBINED HIATAL HERNIA




MULTI-ORGAN HIATAL HERNIA




PRINCIPLE OF ANTI-REFLUX SURGERY

|. Restoration of the intraabdominal length of esophagus

[.5 -2.0 ¢ m of tension free intra abdominal esophagus
2. Closure of the crural defect

3. Reconstruction of a functional LES.

Preservation of Vagus nerve




INDICATION OF ANTI-REFLUX SURGERY

* Symptoms refractory to medical therapy

* Inability or unwillingness to maintain lifelong acid suppression

* Development of complications of GERD(stricture or persistent erosive esophagitis)




ANTIREFLUX SURGERY SUMMARY

* Nissen fundoplication (1956) : 360°

* Collois (1957): gastroplasty

* Dor (1962): anterior

* Toupet repair(1963) :270° posterior

* Transthoracic Belsey Mark IV repair (1967) :270 ° anterior

* Hill's posterior gastropexy (1967)




NISSEN FUNDOPLICATION

Surgery

Laparoscopic Nissen Fundoplication Intraluminal

Bougie 60 French

Nissen Fundoplication Procedure

A The snlseged sl ring
recuced wih matiphe sauros

Indications
Failed drug treatment
Complications

Goal
Restore natural integrity of
LES & maintain normal

2 to 5 Sutures
(0 Silk)




TOUPET VS DOR FUNDOPLICATION

Heller-Toupet

|

i aspect of the anterior Dor fundoplication
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 Hill’s gastropexy

Collis gastroplasty

Preaortic Fascia

Median
Acruate Ligament

Anterior

Phrenoesophageal

Bundle

Posterior

Phrenoesophageal

Bundle

Collis Gastroplasty

Lengthens short esophagus for fundoplication




BELSEY MARK |V REPAIR

Second row
of sutures

* Transthoracic repair to control GERD

* Typically performed through a left

Hiatal sutures
Transhiatal

thoracotomy(thoracoscopy)

* Distal esophagus and proximal stomach are mobilized and

delivered through the esophageal hiatus

* Anterior 270 degree plication of the fundus is performed

onto the esophagus

* The fundoplication is buttressed by the diaphragmatic crura

ource: Sugarbaker DJ, Bueno R, Krasna MJ, Mentzer S1, Zellos L: Adult Chest Surgery:

S
http:ffwww, accesssur gery.com
Copyright @ The McGraw-Hill Companies, Inc All rights reserved.
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- HhEA AKX = Simple Esophagectomy

M

K1

THr

RO

Repair of Hiatal Hernia

i
pal
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oio

7

- A 23X} 1= Esophageal Bypass Reconstruction




1-4-4-9-6

M4

I+
o
M_lﬂ_
<l

ol
$Hl

K
M4

<I

<
<
Okl
il

<I

12-13-12-12-11

186-223-230-293-316

% o ™
S S ™
G = 0
i S

N4 4
Mn Mu gl &I
o o IF OF
op mr O I
duon S <
Fo<F B0 &0
uE np X0 X0
8 B op o
B0 %0 IH IH
H H w o
SRR RN
- < < <
e R
op ok ok of
IR TR IR I
Uyl SR R
<l < <l




7-4-9-7-3

M4
il
il
oo
<
Hr
Z0
KO
wi
Mo
Bl

<I

1 48-
8-148-175-216-298

M4
pal
il
Hr
<
Hr
Wo
KO0
wi
E[0
bolll

=1







ER

orll
o
]
(@)
N <3
(@) o
N 4
cc —~ o
i S
AD =
r WS
w3
< o
w9
W =
oF w =0
e Al
<
 F o2
™
N LT
oy H &
o 81 =
R =
/o=
T B0 M
Mo _._._“_ o]
m.u_.o NL |}||_



https://opendata.hira.or.kr/

- Al HJl= Esophagotomy

Cervical Approach

Thoracic Approach

&£ X5 = Esophagostomy

Al
=

& & 2h& Suture of Esophagus

Al
=




- HhEA AKX = Simple Esophagectomy

M

K1

THr

RO

Repair of Hiatal Hernia

i
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7

- A 23X} 1= Esophageal Bypass Reconstruction




1= Esophageal Reconstruction after Resection
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Resection of Esophageal Benign Tumor

F A= & Subpharyngeal

—1
—
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[. =5 & = Abdominal Approach

=

= Operation for Congenital Esophageal Atresia

Lt 7| 2HA = =X 7H Excision of Tracheoesophageal Fistula
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. R 20 5= [AE]

- MEFFT% Operation of Achalasia
7l A =28l = [2 2| =4]] Esophagomyotomy
() 8578 (2 =58
Lt A =2t H 5 4= Esophageal Antireflux Operation
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2t Al A& HX|= Esophageal Diverticulectomy
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