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A Man with Progressive Dysphagia
for 1 Year and History of Upper Gl
Bleeding

sum nSsuyuona

wena Wisyo
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Family history: ‘]JgjL ‘EI?@NSL%&%@?@U@%’J

Physical examination

General appearance: A late middle aged man, look cachexia

V/S: BT 37.5 oC, PR 80 /min, RR 24 /min, BP 94/64 mmHg

HEENT: not pale conjunctiva, anicteric sclera, cervical and supraclav-
icular lymphnode were impalpable.

Chest: Decrease vocal resonance, breath sound, dullness on percussion
at RLL

CVS: Normal

Abdomen: Scaphoid abdomen, soft, not tender, liver 1 cm below Rt.
costal margin, liver span 12 cm, spleen was impalpable, splenic dullness
negative, shifting dullness negative, normal bowel sound, splashing sound
negative.

Extremities: no pitting edema.

LN: impalpable all.

Investigations

CBC: HB 11 g/dL, Hct 33%, WBC 19,800 /uL, platelet 396,000 uL,, PMN
89%, L8%, M1%.

BUN 8.7 mg/dL, Cr 0.7 mg/dL, Na 131 mEqg/L, K 3.4 mEqg/L, HCO, 24.5
mEq/L, Cl 98 mEq/L.

Chol 103 mg/dL, albumin 2.5 g/dL, globulin 2.5 g/dL, TB 0.7 mg/dL, DB
0.3 mg/dL, ALT 7 U/L, AST 13 U/L, ALP 46 U/L

siilgyinaaseile

1. Progressive dysphagia for 1 year
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2. Vomiting with significant weight loss for 1 month
3. History of upper GI bleeding

4. Rt. Pleural effusion

adndse

Fihema lnagTunasan sndenausiunnan 1 9 desnaimsdusnn
Juah 1 Wen Sufuionmseduuuasivings SilseiaanBuwiwdan
Toednwawn e esophageal dysphagia %ﬂﬁ AGNIAN structural dis-
order 3nnfl o loeseslsamaifinann intrinsic 88 extrinsic 161 174 ma-
lignancy 13130 esophagus 38 upper part of stomach % motility dis-
order 1% achalasia AeAsiani fesfudios exclude malignancy aan
Navh

Lﬁmmﬂﬁﬂﬁﬁaﬂ%ﬂﬁ esophagus %38 upper part of stomach o
Ievinmasasalesns ‘aendasmadiuaimns U (EGD) oW marked di-
lated sigmoid shape of esophagus, subepithelial lesion at cardia and
posterior wall of stomach (mwﬁ 1). uaﬂmﬂﬁ’ié’ﬂé’ﬁw endoscopic ultra-
sonography (EUS) weiwuehumiks lunsidns lesion enn 39k 1309
LLmﬂVLo?f’jwa%ﬂu%ﬂmaawﬁamzmwgmmi (mw?'; 2)

MIINATLLENISAYNNY subepithelial lesion of stomach 161361979
#i 1 Tamlunga indentations Tugfthemeiinui mass agfmadu posterior
99ND intraabdominal metastasis mﬁ%% LL@iﬁﬁﬁvLS\i 1NFDLLRIN intramu-
ral process W% gastrointestinal stromal tumors (GISTS) VLGQWJ M lesion ﬁ
RSN HZINALONDaNAsINANEATE T ywhiints GISTs N &
e aulaumsld biopsy forceps Neadliun lesion L&TaULLAS (pillow
sign) Awnl3inAs lipoma 3n3u? Lwﬂmgﬂ’gmwﬁmaﬁﬂﬁ 1WTDLEN
|&anuams ‘aendas aediudasnanamess anenuasnensine s
sl
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AN 1 Esophagogastroduoscopy showed marked dilated sigmoid shape of esophagus
(A-Esophagus, B-EG junction), subepithelial lesion at cardia and posterior wall of
stomach (C-D).

AN 2 Endoscopic ultrasonography (EUS) showed mixed echoic subepithelial mass, 7
cm in dimention at EGJ and cardia. The exact origination of tumor from gastric
wall layer could not be determined.
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§1519% 1 Classification of subepithelial masses in the stomach’

Indentations (Locations) Intramural process
Sternum (anterior) Leiomyoma

Liver mass/cyst (anterior) GISTs

Spleen (greater curvature) Lipoma

Pancreas mass/cyst (posterior, body antrum) Hemangioma

Duodenum (body antrum) Neurofibroma
Intraabdominal metastasis (posterior) Intramural gastric carcinoma

ANMINTIRTNMENENLIIUNTIENRAUNG ¢ “wd1o1adliinlu
d{ % % = ) ] A 9: d!l 14 &
dedntoneuan 3aléviims 9 chest x-ray wuhih hudasaandnuamn
939 wazfiuin soft tissue Machusndausemderla Whldfudnuozsas
waaneNINveNe M (Wil 3) siaxnFaleviinis 9 CT whole abdomen

included chest Llaganuoizaad lesion 1agluiulevasnizimnzuariinms

AN 3 Chest radiography reveals an abnormal opacity superimposed on right hemitho-
rax, which silhouetted with right sided heart. On lateral view, this lesion located
within posterior mediastinum without pressure effect to heart. Blunting of right

costophrenic angle is represented right pleural effusion.
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qﬂmﬂﬂa}imzﬁwﬁaﬁ Wa CT whole abdomen WU large heterogenous
enhancing exophytic mass at posterior wall of stomach with pressure
effect to EG junction causing obstruction of esophagus, measuring size
is 8.1 x 10 cm. Pancreatic invasion by the tumor is suggested. A large
matted of heterogenous enhancing lymph node at the distal part of

pancreas is seen (ANN 4)

mwﬁ' 4 CT whole abdomen showed large heterogenous enhancing exophytic mass at poste-
rior wall of stomach with pressure effect to EG junction causing obstruction of esopha-
gus, measuring size is 8.1 x 10 cm. Heterogenous enhancing pancreas with delin-
eated border is noted, pancreatic invade by the tumor is suggested. A large matted of
heterogenous enhancing lymph node at the distal part of pancreas is seen. CT chest
reveal mark dilatation of esophagus measuring size is about 11.8 cm. in greatest
diameter. Bilateral pleural effusion is seen. Right lung atelectasis is shown.

A Man with Progressive Dysphagia for 1 Year and History of Upper Gl Bleeding 33



| 2V o A o XX
darNA9 LS NN THNESO TS (explore laparotomy and
biopsy) NI AT NURWNTSNHRMEGN WaTuHowdh (6T desmoplastic
mesothelioma (MW 5) Fdfiheagfluszazilsl snsandialduazd perfor-
a KR o % = 2
mance status b6 293N laLMsUssdUlsERasenNaINT Mafiuuwne 6
2 Aaa (% L Yo Aa =3 % a 1% | dl
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WeNLa IndThs

Review Article: Malignant Peritoneal Mesothelioma

_ ] . . . ) @
LRI (malignant peritoneal mesothelioma) USRS
fnuldiassnn laadenugnlulszvme wigawdmuwiiy 12 aude

AIWN 5 Omental nodule, explore laparotomy and biopsy: Spindle cell tumor enclosing fat

tissue, IHC study positive pancytokeratin (periphery part), vimentin, negative CD34,
CD117, S-100, calretinin. Overall results are compatible with desmoplastic me-
sothelioma.
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Introduction

In critically-ill patients, systemic inflammatory response coupled
the complications of infection and multiple-organ dysfunction, leading
to the high morbidity and mortality of such patients. Nutrition support
is regarded as an adjunctive care to provide exogenous fuels to preserve
the lean body mass and supports the patient throughout the stress
response. Thus, current guidelines recommend starting enteral nutrition
(EN) early within 24-48 hours to maintain intestinal villous height, gut
hormones releasing and gut-associated lymphoid tissue (GALT), which
protects further bacterial infection. In the absence of gastrointestinal
(GI) intolerance, early EN is associated with good clinical outcomes
such as fewer pneumonia, fewer infectious morbidity and significant
reduction in mortalityl. It should be noted that GI intolerance is a com-
mon problem in critically-ill patients; with studies in the intensive care

units (ICU) showed the prevalence around 30-38%>°.
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Definition

There is no standard definition of feeding intolerance. Defini-
tions of feeding intolerance quoted by most current guidelines is clinical
and radiologic evaluation of vomiting, abdominal distension, complaint
of discomfort, high nasogastric (NG) output, diarrhea, reduced of flatus

or stool and abnormal abdominal radiographl.

Pathophysiology

Most of the proposed mechanisms of altered gastric emptying
time in critically-ill came from patients in the ICU setting. Patients with
wide ranges of ages, precipitating illnesses such as prior surgery (car-
diac, spinal, abdominal), raised intracranial pressure, systemic or ab-
dominal sepsis, cranial or spinal trauma, and preexisting illnesses such
as diabetes, all influence the response to acute stress and GI motor
dysfunction. Furthermore, typical ICU patients are those on mechanical
ventilation, adrenergic agents, sedative drugs, circulatory support and
total parenteral (TPN). The metabolic effects of acute stress may also
result in significant fluctuations in blood sugar, electrolytes. As a result,
critically-ill patients commonly have impaired esophageal peristalsis,
lower esophageal sphincter hypotension, antral stasis and duodenal
dysmotility (Figure 1). Moreover, lower gastric pH from proton pump
inhibitors prescribing for stress ulcer prophylaxis and gastric content
stasis may promote bacterial overgrowth and reflux of gastric content,

. L .4
leading to the development of aspiration pneumonia

Diagnosis

As mentioned above, feeding intolerance was defined by clini-
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Figure 1 Abnormalities of esophageal and gastric motor function in critically-ill patients;

GOR, gastro-esophageal reflux; IPPWs, isolated pyloric pressure waves; LOS,

lower esophageal sphinc’[er4

cal and radiologic examination. Most guidelines and many previous
studies commonly defined feeding intolerance as the presence of GI
symptoms, high NG output, and inadequate delivery of EN. Symptoms
and signs of GI intolerance include vomiting, abdominal distension, com-
plaint of discomfort, diarrhea, reduced of flatus or stool, or abnormal
abdominal radiograph. There is no standard definition of high gastric
residual volume (GRV). Previous studies defined high GRV differently
from 150 to 500 mL but the median threshold was 250 mL”**”,

Management

Management of feeding intolerance in critically-ill patients has
been proposed in the European Society for Clinical Nutrition and Me-
tabolism (ESPEN) guideline 20068, the Canadian clinical practice guide-

line 20149, and the American Society for Parenteral and Enteral Nutri-
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tion and Society of Critical Care Medicine (ASPEN) guideline 20161.

The key content is summarized as follows.

EN feeding protocol

There is evidence that EN protocol implement significantly im-
proved in nutrition goal and earlier time to start of EN. It also associated
with a significant reduction in hospital length of stay and a trend to-
wards a reduction in hospital mortalitylo

EN feeding protocol should be implemented in ICU to guide
nutrition supplement, guide route of administration, set goal for calorie
and additional treatment such as parenteral nutrition, need of prokinetic
agents, and whether to use post pyloric feedings. Setting a format of
caloric goal depends on individual ICU. It may include volume based
feeding such as a setting of 24-hour daily volume rather than an enteral
feeding rate, goal for daily calorie intake or top-down multi-strategy
such as feeding plan, prokinetic agents (either for treatment or prophy-

laxis for high GRV), and postpyloric tube feeding.

Initiating EN

EN supports the functional integrity of the gut by maintaining
tight junctions between the intraepithelial cells, stimulating blood flow,
and inducing the release of gut hormones. EN also maintains structural
integrity by maintaining villous height and compose the GALT. The
consequences of the gut permeability changes included increasing of
enteric organism to engage with GALT, risk for systemic infection, and
greater likelihood of multiple-organ dysfunction syndrome.

To initiate EN, assessment of the risk of aspiration and GI mo-
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tility should be evaluated. In elderly patients or reduced consciousness,
protecting airway and nasoenteral access should be done. Bowel sound
is indicative only of contractility and does not relate to mucosal integ-
rity, barrier function, or absorptive capacity. Greater number of signs of
intolerance (hypoactive or absent bowel sound and abdominal disten-
sion) may warrant increased vigilance as EN is started and may neces-
sitate further clinical evaluation. If patient solely had hypoactive sound
while there is no contraindication for feeding or patient already stabi-
lized, early EN therapy should be initiated within 24-48 hours. Early EN
therapy reduced mortality and infections, significant improvement in
nutritional intake and minimize the cost when compared to delayed
nutrient intake.

During the acute and initial phase of critical illness (first 72-96
hours of critical period), calorie intake should not exceed 20-25 kcal/kg/
day because may be associated with a less favorable outcome. During
recovery (anabolic flow phase), the aim should be to provide 25-30 total

kcal/kg

EN feeding and how to monitor

Continuous feeding is better than high volume bolus for reduc-
ing the risk of aspiration. Monitoring tolerance should be based on daily
physical examinations; signs and symptoms of the patients such as
complaints of discomfort, abdominal distension, diarrhea, reduced pas-
sage of flatus and stool, sign of ileus, review abdominal radiograph.

For GRV monitoring, previous study also defined high GRV rang-
ing from 150-500 ml, with a median of 250 mlL.. However, many studies

and all current guidelines agree that high GRV alone does not indicate
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feeding intolerance and EN cessation, and also does not correlate with
incidence of pneumonia, regurgitation, aspiration, and has no differ-
ences in ICU length of stay and rnortality“’12 Thus, the use of the 250
mlL threshold for feeding intolerance, though is reasonable, is arbitrary.
Regular monitoring of GRV such as checking every 8 hours versus 4
hours, or checking whether GRV was > 250 ml or not showed no differ-
ence in nutritional and all other clinical outcomes. Volume of GRV be-
tween 500 mL versus 250 mL was not associated with increased GI
complications such as abdominal distention, diarrhea, and emesis. How-
ever, benefit in nutritional outcome was shown when there was check-
ing of 500 mL GRV threshold"~"*

Methany et al.12 performed a survey and reported that more
than 97% of nurses assessed feeding intolerance solely by measuring
GRV and the most frequently cited threshold levels for interrupting EN
were 200 mL and 250 ml.. This study reflected real-life practice that the
aspiration and evaluation of gastric content before enteral feeding to
indicate feeding intolerance remains commonly practiced. These came
to the recommendation by ASPEN 2016 that GRV should not be used as
a part of routine care to monitor ICU patients. For those ICUs where
GRV is still utilized, GRV in the range of 200-500 mL should raise con-
cern and lead to the implementation of measures to reduce risk of aspi-
ration, holding EN for GRV <500 mL in the absence of other signs of
intolerance should be avoided to minimize risk of inadequate EN therapy
and unnecessary stop of EN1. The Canadian guideline recommended
that a gastric residual volume range 250-500 mL and frequency of checking
residual either every 4 or 8 hours should be considered as a strategy to

optimize delivery of EN’. No recommendation for GRV monitoring ac-
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cording to ESPEN 2006 guideline”.

For patients with intolerance while NG content was aspirated,
one study15 showed that reintroducing the aspirated gastric content up
to a maximum of 250 mL does not increase the risk of complications
(delayed gastric emptying, hyperglycemia, diarrhea and distention), and
clinical outcomes when compared to discarding residual abdominal con-

tent. No data on mortality, infection, LOS and ventilator days

Route of EN

There are randomized controlled trial showing that small bowel
feeding could reduce the incidence of regurgitation, aspiration and pneu-
monia, but not for mortality and LOS1. In the centers where small bowel
access is feasible, the routine use of small bowel feedings can be recom-
mended. In the centers where small bowel feedings more difficulties,
nasogastric access can be considered first and small bowel feedings
should be considered in selected patients, who are at high risk for EN
intolerance or aspiration such as patients on high dose inotropes, seda-
tives, high NG output, developed EN intolerance to gastric feeding de-

spite prokinetic agents or adjunctive treatment .

Initial management of feeding intolerance

The etiology of upper GI motor dysfunction in critical illness is
unclear but is probably multifactorial. Potential factors include the ad-
mission diagnosis, pre-existing illnesses such as diabetes mellitus that
prone to have motor dysfunction. Admission diagnosis included burns,
head injuries, multiple trauma, sepsis, cardiorespiratory and gastrointes-

tinal disease. Correctable factors that should be searched include elec-
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trolyte metabolic abnormalities (hyperglycemia, hypokalemia, and hypo-
magnesemia), drugs (sedatives, propofol, analgesics and vasopressor
agents). The impact of opiates was due to both central effects and
peripheral opioid receptors located in the gut causing delayed gastric
emptying16. Secondary major GI conditions such as acute cholecystitis,
acute pancreatitis, diverticulitis, intestinal ischemia, bowel obstruction
or perforation, recent major GI or cardiothoracic surgery, or postopera-

L 17
tive ileus have to be excluded .

Prokinetic agents

Administration of intravenous (IV) metoclopramide, erythromy-
cin, or both should be considered in symptomatic patients with feeding
intolerance or high GRV. Beneficial effects of prokinetic agents are shown
on feeding intolerance and nutritional adequacy, but there is no effect
in infectious complications, clinical outcome including mortality rates.
Efficacy of prokinetic agents were summarized in Table 1.

Metoclopramide is dopamine (D2) antagonist which has both
central and peripheral effects. It also has weak mixed 5-HT?3 receptor
antagonist and 5-HT4 receptor agonist. The motility effect was due to
dopamine antagonism and peripheral 5-HT4 receptor. IV metoclopramide
had been reported to improve gastric emptying but its efficacy on the
success of feeding in EN intolerant patients remains controversial when
compared to placebo. There was no effect on reduction of pneumonia or
death18. In clinical practice, IV metoclopramide used to facilitate en-
teral feeding and improve feed intolerance with the dose of 10 mg every
6 hours, although 10 mg 3 times daily was also used with short duration

of 7 days due to concern for adverse effect and tachyphylaxis. Dose
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Table 1: Summary of the benefits of various enteral feeding intervention

Improving Reduction of  Reduction of Reduction

Nutrition Infection and LOS and of
goal pneumonia  ventilator day  Mortality

EN feeding protocol / / / /
Early EN therapy / / X /
Checking GRV /(500 mL X X X

threshold)
Jejunal feeding / / X X
Prokinetic agents / X X X
Elevate head to 30-45 degree X / X X

GRYV, gastric residual volume

adjustment in patients with renal failure is needed. Adverse effects
particularly neurological reactions including extrapyramidal disorders,
dyskinesia, dystonia, convulsion, hypertonia and tremor has been re-
ported. The reported occurrence of tardive dyskinesia ranges from <0.01
to 23%. High occurrence is attributed to chronic use (months to years),
dose 30 + 10 mg of metoclopramide per day, and older (60 + 22 years)
women. However, to our knowledge, acute neurological adverse reac-
tions in the ICU setting due to single use or short-term use of
metoclopramide have not been reported in the literature. Cardiac ad-
verse reactions, including shock, hypotension, cardiac arrest, tachycar-
dia, bradycardia, hypertension, cardiorespiratory arrest and circulatory
collapse can also occur. Evidence is solely based on anecdotal case
reportlg. Therapeutic efficacy declines progressive over the 7 days (from

85% in the first days of therapy to less than 35% after 7 days of treat-
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ment)

. The effect of enteral metoclopramide in the critically ill re-
mained uncertain and needs further study.

Erythromycin is the only available motilin agonist used in clini-
cal practice. Given at a low dosage, ranging 3-7 mg/kg/day, erythromy-
cin has been shown to increase both gastric emptying and improve feed
intolerance in critically-ill patients. Erythromycin is more effective than
metoclopramide in treating feed intolerance’. Rescue combination therapy
is also highly effective. Combination therapy of erythromycin (200 mg IV
BID) and metoclopramide (10 mg IV every 6 hours) were more effective
than erythromycin alone in improving the delivery of nasogastric nutri-
tion and less tachyphylaxism. However, neither hospital LOS nor mortal-
ity was different. Study by Shaikh et al. demonstrated that low dose
enteral erythromycin from 125 mg BID also effective in patients with
feeding intolerance while being on IV metoclopramidezz. Adverse ef-
fects, as in macrolide group, erythromycin can be associated with QT
prolongation and thus causing torsade de pointes. Identifying high risk
critically-ill patients including elderly women, persons with advanced
heart disease, previous receiving other drugs that prolong the QT inter-
val or CYP3A4 inhibitors is importantzg. Thus far, no cardiac toxicities or
arrhythmias related to the use of either metoclopramide or erythromycin
have been reported in clinical use”. Using IV erythromycin cautiously
when failed all other treatments for impaired gastric motility and are
intolerant of a first-line agent such as metoclopramide is recommended”".

Naloxone infused through the enteral access device to reverse
the effects of opioid narcotics at the level of the gut to improve intesti-
nal motility had been studied. One study26 showed a significantly in-

crease of the volume of EN, reduced GRV and ventilator-associated
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pneumonia when compared to placebo, while some studies showed no
effect on incidences of pneumonia.

Role of domperidone, a peripherally acting dopamine antagonist
with theoretically no extrapyramidal side effects, in the management of

feed intolerance in critically-ill patients had not been evaluated. Cisapride

Critically ill
patient
|

Evaluate nutritional
status
1}

Evaluate G|
function

—_

Abdominal distention, absent bowel sound, high NG output, diarrhea
Gl Bleeding/severe Gl infection/inflammation

Consider parenteral
nutrition

Initiate enteral nutrition
!
1.Route : NG tube/postpyloric feeding in
high risk EN intolerance
2.5et goal of calorie
- Acute critically ill : £ 20-25 kealfkg/d
- Recovery phase : 25-30 kcal/kg/d

‘ Initiate EM (1:1) 25 mi/hr
Continuous drip

Monitor sign of feeding intolerance
- Abdominal sign, symptom
Or GRV manitoring : threshold GRY 250 ml

no yes |
¥ !
Step feeding as plan - Work up cause and correct
Ex: sedatives/inotropes/electrolyte
imbalance

- Consider Rx with prokinetic agenets
- Decrease feeding rate
- Treatment to achieve nutritional goal

Figure 2: Diagram summarizes how to evaluate and manage feeding in critically-ill patients
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accelerates gastric emptying in both diabetic and critically-ill patients

but had been withdrawn due to its potential for lethal cardiac toxicity24.

Other measures to reduced risk of aspiration

All intubated ICU patients receiving EN, the head of the bed
should be elevated for 30-45 degree and use of chlorhexidine mouth
wash twice a day to reduce aspiration. However, these measures had

no effect on LOS or mortality27.

Conclusion

Most critically-ill patients need to be assessed how to provide
nutritional therapy to maintain gut integrity and prevent bacterial trans-
location. Feeding protocol includes route and how to feed, and caloric
goal, of which should be worked as multidisciplinary team. When pa-
tients develop feeding intolerance, etiology should be sought. Although
prokinetic agents had unclear benefit for clinical outcome, they facili-
tate EN and improve feed intolerance. Diagram summarizes how to

evaluate and manage feeding in critically-ill patients
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cut-off value N13% rule out Mg fibrosis 7N stage (<F1) @9 3.45kPa U
cut-off VAN significant fibrosis (=F2) WAL 3.66 kPa Wy U cir-
. 5 . . .
rhosis (F4) @8 4.71 kPa 1‘% Society of Radiologists Ultrasound Consen-
sus Conference Statement & 2014 |@LUZINEN cut-off 789 MRE %54
chronic hepatitis C 28905 GE, Siemens &g Phillips @9 >3 kPa "uSU
. . i ° [ . . 3 1
fibrosis 71 = F2 uag >5 kPa "3y cirthosis (F4) Taemiiag kPa T MRE
TilTlen Shear modulus #9earTUe kPa 284 TE (Fibroscan®) il Young
modulus @3t /M LSM 7199 1¢an MRE wae TE asoianw/Suudieutio
MY K L2 = 1 = £% < } 4 o @ A }% £
1l Aaudasiinhamilowiufionn dadriewes MRE fadasanduans
Tuslovasgihalumsndwnela Sszaznawhwunh uazfinenumwenh LsM
ReNaNThy ATy
Faemanueaan 6N (Ultrasound Elastography) Tiudliesia
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mgﬂaﬂammauﬂ‘ummawmaammnmmvl,ﬂ W0 AINALMABLLINN
A v G & o 1w 6 o R o § vy
B-mode &t AWIUDN Anatomy GOEUSAATITIIUGTI LU awﬂmmm
1WNTDNDITN LAy 1WNIDEENUSIMIaYTR elastography lGoeNwsNE N
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Toemanidassiusisiiduaonidon Taudie LLasz’;mma@mwagslﬁa liver
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AAUA UALVANANDINLINVDIA TN LA 8998970 Ultrasound
elastrography naueait
Stiffness WioAMuLIIUNTs fa AN nInTasiRg lwmadumn
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domsRuullagUnalialiusg (stress) annseyn e19tiu I0RNA Stiffness
A A @ G Ao ! A ] . o
3 vRalianuudaann fasdldas urasmsiiswidasgys (strain) vioe
THALDS
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Elasticity ¥?a MWEaAnEL (mawumvl,@mmmmmﬂu stiffness)
" ea o 4 L Ve d
nanene o NUfvesIagh mﬁmﬁaauLLﬁmgﬁinvlmmamm (stress) s
nseh wazarnduan JUnAN difahoussnssviniueanly Feian
A A [ i ' A O oa ' X A =
maagﬁiwwLﬁaammaﬂﬁmammmagﬁiwaL@Nuwﬁamw strain ¥RaaNNLATEE
Elastography ¥58 Elastic imaging WumsYe stiffness maﬁm
ToelFwmafiaans imaging W lumsia
. .. . 2 A6y
Acoustic radiation force impulse (ARFI) fawaluladfldisean

A A _ o 8o X A A A . . ,
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placement) 5%Lﬂumaélﬁlﬁ®ﬂmﬂ§ﬂmma@gﬂénmauﬁaLéa e shear wave
QENENy

{1291 ultrasound elastography 193zl iemadnweMaia e
2 naslvgy Teun

Strain Elastography (SE) Lta¥ Shear Wave Elastography (SWE)

Strain Elastography (SE): L. 69M33@ tissue stiffness aanI ey
NN AuLASL (strain) 20y Temidifiugg (stress) annerh
SonfiuAeugusaleiion (low strain) asfirmuuiounsesnn (high stiffness)
&9 azflslomilumslesa stiffness vavsaelsa@idiufon W Pancreatic
mass, liver mass, breast mass 8¢ thyroid mass I@H\taﬂ@gﬁmiﬂﬁ strain
elastography QJ”IEL"%@ liver parenchymal stiffness ‘fjaagvbﬂé’aﬁmamﬁm
299 SE Tuiit

Shear Wave Elastography (SWE): DunsIaaNaNS:289 shear
wave (shear wave speed; SWS) I@Hmﬁmﬂﬁﬂmiﬁ’hLﬁaﬁl,lﬁda\nﬂ’izﬂﬁﬁu
Sonvi3e tissue tue) azdl shear wave unaanuaEIIINYETIgNUIIL
snnswvh miauﬁm?ﬂ'uﬁwﬁmmwaﬁqaamﬂugmqﬂam Safinsleutoufiuaah
shear wave asdaurwianndnildiSnhingiidouwiant SWs asia
duniie m/sec ?flm ~ansnuladaiii kPa of Young’s modulus wislon TE 161
I@ﬂ‘gﬁ M E = Spcs2 (E= kPa of Young modulus, p=density of tissue
expressed (kg/m®) Wag c, = shear wave speed

sluﬁ'eazgﬁuﬁ ultrasound elastography ﬁlﬂu SWE 2 %%ia @8 Point
shear wave elastography (pSWE) iag Multidimensional shear wave

elastography (2D-SWE) fyaznaneta i

Point Shear Wave Elastography (pSWE)

a@ﬁﬂ(ﬂﬂu‘%ﬁﬁﬂ Siemens (Virtual Touch Tissue Qualification;
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vTQ®) loel% ARFI anidassmziue i push pulse m3viniAa shear
wave LAMIAANNISUDY shear wave (shear wave speed; SWS) sl,%ﬂia'j_l
a ~ 2 A 4’1 | . . (%
Po9U50 ule F9SUNNIALNINIY region of interest (ROI) lawazia
= N VRN
AMNIEIT09 Shear wave AaRauNNUiN BN UMThaanTaL ROI (AW
1 8 { 1
71° 201 a9 Az aaflwmw B-mode Wafulsglamilunmsgadan
° | o i 8 ] o N X
Futkszad ROI Iumaia SWS (nwdl 2)° Zsnsvin Elastography sfiaias
ﬁmimuqmﬂmmwmaamﬁ@ SWS ey SWS estimation algorithms
o | Y 7
LAYHL AINAMTIA LSM WineaaseaInnuis) shear wave
{aqtiudl pSWE fiannloenSimaun iaidiaduan WA Esaote,
GE, Hitachi, Philips and Samsung.
"WSUEN cut-off U4 liver stiffness AMIcnleeld vTQe lus 1
SaTUNG I 20 T WUNE@ALaY SWS Tuan 1 slesindide 1.13 +

Longitudinal
acoustic pulse

AIWN 1 WANNTS249 Siemens (Virtual Touch Tissue Qualification; VTQ®) 107 longitudinal
ARFI pulse (1 “usn#iu) ¥inlsifin Tissue displacement waidl Shear wave Lfim
IulpesouusandignnIzguani5I989 shear wave (Shear wave speed; SWS)

92gnIAIwuS1I ROI 2w 4*5 mm lae ultrasound tracking beam (1 “wisz)®
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AT 2 AN B-mode 2849 pSWE Kag ROI (region of interest) 291 0wuSimufiinAnas2ae
Shear wave (SWS)?

0.23 m/sec LLﬁﬂ%éﬂ’m chronic viral hepatitis 81 318 WeunUNg liver
biopsy %ﬁ "JHSLW]JL‘IGJW;M’JH chronic viral hepatitis C (79%) WUINE@N cut-
off "MIU significant fibrosis (F2; Metavir) Ny 1.64 m/sec Toesl
AUROC=0.84 &alehaan TE (Fibroscan®) il AUROC=0.86 uay #h cut-
off 984 cirrhosis (F4) WU 2.26 m/sec loafl AUROC=0.91 whit TE®

Society of Radiologists in Ultrasound Consensus Conference
Statement VL@TLL%EﬁﬂﬁW cut-off SLW;‘]J"JH chronic hepatitis C 2483 Siemens
(VTQ®) Lia¥ Phillips (ElastPQ®) Faenlamzinen cut-off 7849 Siemens (VTQ®)
TN SWS <1.2 m/sec ¢ 183130 exclude NMe significant fibrosis (<F2)
167 uazen SWS 7 2.2 m/sec (MuLW 15 kPa) iflue cut-off 284 cirrho-
sis (F4)° 24189 Phillips (ElastPQe®) Pl ETmTuusien cut-off # 18190
1% exclude Az significant fibrosis (<F2) 989 chronic viral hepatitis C
fa < 1.37 m/sec LLazﬂ'Wﬁ >2.2 m/sec WSUARAY cirrhosis™
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%a;quamaq chronic viral hepatitis B £9AINaTI® %SU Siemens

A R

(VTQ®) Adnmluilie chronic viral hepatitis B WU €1 cut-off W3y
significant fibrosis (=F2) WML 1.35 m/sec I@Hﬁ AUROC 0.88 az@ cut-
off 2849 cirthosis (F4) Whiy 1.87 m/sec lagil AUROC 0.93'" fims@nmn
Mﬁdﬁi“gﬁ Phillips (ElastPQ®) Jaen fibrosis SL'H, B:J:‘]_IJ’JEJ chronic viral hepatitis
B 291 78 laein SWS udld amsenns udi eumalugiiuens kPa of
Young’s Modulus WU A cut-off 289 significant fibrosis (S2; Scheuer
scoring system) fin >6.99 loeilen AUROC 0.94 way cut-off 999 cirrhosis
(S2; Scheuer scoring system) @8 >9.00 I@ﬂﬁjm AUROC 0.89"
"wiSuiihelunga NALFD I¢fms@inmiiin Meta-analysis 53039
Vo 7 madnm laeEm Hj:i‘ﬂ LauLD L%&J(iﬂﬂ%) I@&mﬁmﬁﬁwﬂ% Siemens
(VTQ®) WU pSWE 18190 MLNUananie significant fibrosis baeidl
diagnostic odd ratio WU 30.13 (95% CI: 12.08-75; chi- squared = 14.59,
p=0.0237) Ueidl sensitivity 1e 802% ° wazandoaazes TE (Fibroscan®)
‘17|1W‘]_J’J'1 éﬂ’;&lﬁﬁ steatosis > 66% AN liver stiffness measurement (LSMs)
Lﬁﬁﬂé’“ e False positive Tums3fiase significant fibrosis \1,6’1/&%
faqtudlsladfimadinunionazes steatosis Aifisia SWs lu pSWE
Elumﬂwgﬂ?&l Alcoholic liver disease (ALD) il’qﬁﬁﬂ"asgama@ PSWE
laisnniin Tee vTQe  usisislaifien cut-off Adwalumatieuename signifi-

. L . . . . 15,16
cant fibrosis NU severe fibrosis Qg cirrhosis

Multidimensional shear wave elastography (2D-SWE):

F35arit ROI Alnajdn anfasdt 0.5-1om® lus pSWE wisifhuising

20 cm® ¥ 1ansniRenshumisas ROI 16 uaz 1anan Sumwidu™ wie
inaem-snlgssmwit 3 Tnesnieaos BNIDERIERENAN TR Finae
(mean), @hl,ﬁmmummgm (standard deviation), @'W%”l .0 (minimum val-

ues) ey M .0 (maximum values) 789 SWS Py m/sec v
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TISA.T MI13 TISO.T MI1.3

AMNA 3 FRBY19RBIL RINW 2D-SWE 289 Philips EPIQTM 2 1wnsadanlsin me~Tunseu

ROI Wadn Mlu wnamunuasanuwmiielzadiaiia’

kPa elu Young’s modulus

faqifu meluladdldgnitelaemaauidn dun Siemens
S3000TM, SuperSonic Imagine (SSI) AixplorerTM ‘eal-time’ 2D-SWE
images, Toshiba, GE, Philips 8¢ Mindray

Jms@n 2D-SWE ﬁiﬁgﬁ SuperSonic Imagine (SSI) AixplorerTM
Tums¥a stifness Tungafile chronic hepatitis C $1maw 121 T8 WU
ﬁ@’n&lLLSJ%E]ﬂ%ﬂ’]ﬁﬁQﬁﬂ%ﬂuﬂ@:N Significant fibrosis (F2), Advanced fi-
brosis (F3) Wa¢ cirrhosis (F4) ila4Wa liver biopsy lm3shsds Snviadls
flenuusingind TE #eeh AUROCs wSumsuanszwing FO-F1 U F2-F4
T 2D-SWE fenausiugninlu TE aehailfiy 6y (=0.0002) loemuien
AUROCs 984 2D-SWE ¥inf110.92 (95% confidence interval [CI]: 0.85-0.96)
ey AUROCs 284 TE Wiy 0.84 (95% CI: 0.76-0.9) "WAUMILENTENIN
FO-F2 i F3-F4 14 2D-SWE U TE flanw 1shsaluwmsusnldliveneha
4 (p=0.14) lae/lu 2D-SWE §ien AUROCS winfs 0.98 (95% CI: 0.94-1.00)
wazli TE fleh AUROCs winfu 0.96 (95% CL 0.90-0.99) duANs 13150
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Tumsifiasiuiid cimhosis (F4) Tunga chronic hepatitis C SORITEatR
2D-SWE uag TE Hanausiugh m@NWﬁ%@@: loeeh AUROCSs 989 2D-SWE
whny 0.98 (95% CI: 0.93-1.00) wage AUROCs 289 TE wihfiu 0.96 (95%
CL: 0.91-0.99)7 Snnwédnumikle subgroup analysis nga 7ifl BMI 30
kg/m? leefifilae) chronic hepatitis C slumjs\lf‘”l, 57% WU @NN 13158 (1
M33a LSM 4 2D-SWE laswmalulad SuperSonic Imagine (SSI)
AixplorerTM 713104 Right lobe liver Gwaeu TE lneil unreliable LSM
e 9% uae 6.7% edsiu Tuvausil mae LSM Tee SSI 7 Left lobe of
liver §ié unreliable LSM _sfs 34.8%'° govnlifiuwilsienaiantn LsM
ﬁ Left lobe of liver aghdlsfiensmudn ultrasound elastography Aelafiee
Siemflowtu TE Aefilem fasialalal 180 wndihefidesilasefivay
viodu lnawmmerithefifl BMI snnnh 32 kg/m?”  EFSUMB 2017 wueh
M 2D-SWE wmiﬂ%ﬂuﬂﬁﬂimﬁuﬁ@ﬁ@htﬁaé}“ﬂumjm;:Jﬂ’m chronic hepa-
titis C I6f Towasint ael4lums rule out s cirrhosis”

lungueiae chronic hepatitis B 1w madnm wlvnjinasld
LW@I%I@@ SuperSonic Imagine (SSI) AixplorerTM WA WU 2D-SWE
ffu TE Semuusuenlumsifiasunny cirrhosis (F4) Tunguiithedifl ALT
3lifiu 2 wh (mean ALT=69 U/L) l&danniiog Tnedl AUROCS whitu 0.98
LAY 0.92 NN Falu 2D-SWE 3 optimal cut-off MU F4 wniu 11.7
KkPa ugl 2D-SWE azfianausiug lunsifiasy significant fibrosis (F2) uas
advanced fibrosis(F3) 81NN TE I(ﬂ&lﬁ AUROCs 0.88 versus 0.78 LLay
0.93 versus 0.83 muaeL ™’

2D-SWE ludfilhengs NAFLD flagiiuiidayadaudhaioy usfinud
ﬁmmLLaiuﬁflumi’“Jf@Wdﬁ@el,wﬁaé’uvlé’waﬂﬁu TE Waz pSWE (Siemens
vTQ®) wdediialumata LM i uSa W BMI Asnnndwidaiwhiy 30
kg/m? LaLINATaLIEN TN NIvEaRL 102 cm Fnulu TE S fvuh

fudadiauas 2D-SWE @i ¢ cut-off 989 2D-SWE i F2. F3 Wy F4
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WU 6.3, 8.3 wag 10.5 kPa enuasiu™

“wugihelunga Alcoholic liver disease fiha 161 T8 l¢3u
Ms1sedin liver stiffness 3938 2D-SWE (SSD) way TE Wyt sleh cut-off
284 Ishak 3 WU 10.2 ey 9.6 kPa eNNEIAL Laye cut-off U9 cirrhosis
(Ishak 5) WU 16.4 k&g 19.7 kPa enudeu”

Fanassz39lun1sus/ana Ultrasound Elastography

EFSUMB uusihdasesinseialumautana LSM a1n ultrasound
elastography’  |giinsdeaindasaues TE (Fibroscan®) wuhmaneng vivlsk
eh LM wisanld Toelad “susfuny fibrosis 16uA Ay liver inflamma-
tion I@EJ @ AST v38 ALT ﬁlmﬂmh 5 L‘Vh7 Mg obstructive cholestasis22 bAE

. .23
N3E liver congestion

su

Ultrasound elastography L‘fl%L‘ﬂﬂI%Iaﬂm\i ﬁimﬂail,l,wa Wawey
U MRE Aflenausineh ¢ &9 whsovluaSadetumsihdaenaiua
Womsitaaevin bl Jimsfnmnyislumsda stifiness 2asaslsamduion iay
liver parenchyma lagasifiviniinaausimldndamaluladioansnld o
wihifeunnmadnmazilenausdugigudentu TE ffimsdothounsvans
windsldfinmsunsihen cut-off Agaaw anuludiliangs chronic hepati-
tis C MINGuave cut-off uwsiazmadnm Wusuldmeadfinensasdag
fitstistlszmnslunmsinum@edl 1meaes chronic liver disease ¢4
A o v % 2 A o ! oAl =2 o
dnvisdasliena wlaflaadnsdanmanud luidazyud [ lumadneiiun
LRSI AFTIIUGTAN MALSINENLNAL ND TSRS0I AR UG TINES
NNFNLSEHNTU ALl cut-off eIt ¥9fvag ultrasound elastography
doa 4 4 g y o
Aniiand TE fomsw asna?ifidiuunm B-mode WUUSAGT@1IUA W
wae WIDEaNUSA wlaasinmnle lewandanin B-mode Windhzae
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UL Lt AN M Iaweie lasiutiv asfusmIIaLuL 2D-
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Eosinophilic gastrointestinal diseases
PPIl-responsive esophageal eosinophilia (PPI-REE)
Gastroesophgeal reflux disease (GERD)
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Crohn’s disease

Infection

Hypereosinophilic syndrome

Achalasia

Drug hypersensitivity

Vasculitis

Pemphigus

Connective tissue diseases

Graft vs. host disease

PPI, proton-pump inhibitor
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Gastric Antral Vascular Ectasia
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PoIraanEansm lag Rider LL88QM8UiiHWHﬂWQSﬁdW An erosive type of
gastritis with marked veno-capillary ectasia (ﬂ'a&lﬂ%ﬂ W.¢1. 2527 Jabbari
wasany’ I liefienne09 GAVE 9 longitudinal antral fold, converging
on the pylorus, containing visible columns of tortuous red ectatic ves-
sels élﬂiﬂm&D%‘SLL@G@E%J']EJES']EIU%LﬂﬁaﬁLL@]GINﬁWUQ'mﬂTi 'amé’aammﬁu
91913 138N Watermelon stomach WagWUNANmeInensIneiln hy-

perplasia of the mucosa with capillary ectasia and thrombosis, fibro-
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muscular hyperplasia of the lamina propria and abnormal vessels in the

submucosa

S:UIAdNYN

lifdoynizasemamnaes GAVE Tutlszmnsimll  wensgnlug
thelsaduufef ldsunis 'sendasdansasnnevaanidaneillonadlu
MNHIANMITWLANNYNTDY GAVE Soray 12°

wy1s SsIngn na:wersingn

GAVE \unmsiiintusnmevds (acquired)” Taqriudlslainsuy
WLWﬁLL‘LL%@ weidreuAeanna lnvanaadhsléun

1) Mechanical stress MILUFIZBINTLNILDIMNTOLITUUTI 170
prolapse LLazmaawLﬁawq@ﬁu%aﬂiwa \N@ fibromuscular hyperplasia &g
MITENefTaIaaAdanmNaN uaznUeNRaLUNlumITudves antrum
moyu wasslaima s ludihe GAVE Bndne’ °7

2) Humoral factor VLGQTLm' gastrin, vasoactive inhibitory peptide
(VIP), b-hydroxytryptamine, glucagon, catecholamines, prostanoid Lag

158u7) 1o gastrin T¥vaacidannaenensduazfisd wan Sy neuroen-
docrine cell NI BN GAVE @he 2w prostaglandin E2 88n
aaﬁaw‘igélumﬂmwaamﬁamazﬁu5@mi‘wé"qrﬁewwudwﬁﬂ%mMLﬁN%ﬂuﬁ
3t GAVE® "

3) Autoimmune Wirinlavanmidoeny 60 2asfiihn GAVE flaaf
Aendasiunfduiusadnuitaionues (autoimmune associated disease)
LAYGISIANL autoantibodies Wb antinuclear antibodies, anti-centromere
antibody, antinucleolar antibody iud ZewuhgRduiuaungime

X o lAama o A A A g A Z 0y A
W mﬁnmﬂammﬂﬂﬂiz@mﬂmamLaa@mﬂwﬁumammzsﬁﬂmLaaﬁ_qlsﬂaa

o A X511

nazzNg ueds linnufonaaseamnpRduiuiteUndmaii
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4) Liver disease and portal hypertension WINIE GAVE agmy
I&lufihe cirrhosis udnmranuduluvaaadonswaien ol
WgmMaAe GAVE wasmaideusirilinmg GAVE maldléfudihas
faflenusuluvasnifanmwaida satfoa Seenarmavhauzassiul ax
vdadumefiunumlumaie GAVE TaaifiemaiAeuuas metabolize
299 19190Ehe>
9MISVIONIALUNSEIIEEMNS Wat fibrin microthrombi v l#LAe
manedealunsshumls vhldnaendasifindnddne Aedansaniu

madnanT e

Ve aa o X { 1315
wdnwarzmawensingnlunniy GAVE Jdsil (Ui 1)
= v A Aa A gj AI a

1) Nmﬂenmmmﬂﬂmawaamaa@mgﬂmumaum (vascular
ectasia of mucosal capillaries) %qamvbiwué’ﬂwmm”afﬁé' ey 50 AN
MIAENAIUMY fixation ViFOIUANNAANAIANNMITATULLD KNSRI

(A a 16

sawmnandenfitaLnfiotanasly

2) AGHIGLIA Y R (focal thrombosis)

3) fmsiindnussaadnanitiouaswlusue ¢ (Spindle cell

proliferation VLGQT LN smooth muscle cell ag fibroblast hyperplasia

U 1. dnwmenanendinenlunnie GAVE” gU A u mevaeniendosfiuenesafin

Unfi 53U B u sunaeaidenfizenesalauni hyperplastic fibromuscular cell ludv

lamina propria §U C u medsden lunasaidontes
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4) Y fibrohyalinosis (homogeneous substance around ectatic
capillaries of lamina propria)

Tnednuoiemanendinendans 1@y lumaidadeueanlsasening
GAVE uay PHG slu;g’jﬂwﬁm@d FeRinsRnmaes Gilliam JH wazemy lu
T . 2532 W‘Ll’hmisl% spindle cell proliferation 3INTL fibrohyalinosis Y
ANNHUEN (accuracy) Saae 85 MMTITAsy GAVE wenan PHG Mr{{
Thediuude®™

yonaNi Azt S e aNenSine lumeitiasy GAVE
&ur Giliam score Uay GAVE score @t aliasnsfi 149 GAVE score 3
ANNLuEN3aLas 80 lumsitiasuuen GAVE 210 PHG™®  wasanuowynd

WENBANENTILGNGSTUTE GAVE Lay PHG 1 69 luens1efl 2

FN5199 1 STUUNNS WRZWBUAINSNUMENNUNIINENSInee 2 szut’

Gillium score (0-4), GAVE score (0-5)

Score Fibrin thrombi Spindle cell Fibrohyalinosis
and/or vascular ectasia proliferation (1®W1z GAVE score)
0 Both absent Absent Absent
1 One present Increased Present
2 Both present Marged increased -

A151971 2 1 AYANWAETIIINENSINNLANAN9A 1N GAVE waz PHG®'®

ANYAUZNIINEIEING GAVE PHG
Thrombi Saeaz 50 Soeaz 0
Vascular ectasia Sagaz 100 Sagas 64
Spindle cell proliferation Saeqz 86 Saeaz 29
Fibrohyalinosis Saeaz 92 Soeaz 36
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21Ms 9ISt AY ua:lsARwusoy

#ihe GAVE 1 ewomsiemans il msnnifhuwemds Sam
wemdestamemahiy 31 sgmasasiiheilldlseduuds Uavanm 73
U andhuameBeannmsnemnegmanious: 88 uaraTanuiden lugaasy
(Heme positive stool) 3oraz 42 laegihetlszanmfosay 42 1 transfu-
sion dependence uiavldsumawEnTaray onmauniiwglatae
2 Taadihe GAVE
fandhanmudensanmaduans uuwdsuwdusinnuludthaf ity

I A oy o 3 A Wy A~ . 16,22
NN IVBILAD A @;]J’JEJI?@@]U?BH%VHEJ matzgmmmm’;z uremia

1 1% 1 1 [~3 A a [~1 A [~3 1%
A léun melena menduwdon ondewudon g

Tsadinusan usnnsingu lsams autoimmune Gowas 60) wag 1@
v @ v A P 1% a
UL (Ta8aY 30) Lmﬂsmm ($avay 10) fau @dluesen 3
uananlsassmanii flsfiseam GAVE Aemdediheldsumssnm
198219 1311 N13YIN Bone marrow transplant LLazLﬁaVLaimumﬁﬁm HUMINY
GAVE GLW;\Tﬂ’JEJ Gastrointestinal stromal tumor (GIST) AlesumasnEnene

£15199 3 lsANWUTINAUNTIE GAVE' 18212830

Tsasanfinulsvas Tsasauniinulalsives
Autoimmune and connective tissue disease Systemic lupus erythematosus
Raynaud’s phenomenon Scleroderma, systemic sclerosis
Sclerodactyly, CREST syndrome Diabetes

Telangiectasia Nodular regenerative hyperplasia
Pernicious anemia Lymphoma

Primary biliary cholangitis Gastric carcinoma
Hypothyroidism Valvular heart disease L% aortic stenosis
Cirrhosis Acute myeloid leukemia

Renal insufficiency Addison’s disease

Hypertension Rectal vascular disease
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Imatinib W 8 WHaudnee’
loegihe GAVE Afluazlifllsnduudsaziiomsuazansu ag ms
AUALITA SNEUELANLINMT DINADIVINAUE M LGNG19TY taeay
1 A 1
neMluneazduase i

anunu:AWUDINNIS ‘BUNABVNIVIAUDNNS

GAVE WuenfisnanmaLssensansmusamnsinuaInms  adnaady
LAWY %@Lﬂwg@du@a 521967 | MaAULIL WLAINSZIWIZEINT % antrum
Lmlﬁfl‘ﬂEmu’ﬁﬁwuﬁ@‘hl,mmgu\lﬁ L cardia, duodenum, jejunum e rec-

@ ¥ 5
tum (U1

AJ (% dl A 1 [~ |dl 7l A [~ [~

Feanwoinulddmausadumanouuy weifduesfafwdn 2 3
i e

1) Striped type (;iﬂﬁ 2)

mMIBesshvadseslsa uaadu “1e) 7IL504 antrum B9Feshima

rugal fold Zghwn pylorus (Multiple red strips, often raised, in the antrum

sUN 2 so8lsA GAVE #iia stripe™
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n]‘ J|

that radiate to the pylorus) %@é’ﬂwmzﬂéﬁamﬁaﬁLL@NIN ﬁdL‘]‘juﬁmﬁladﬁm
Watermelon stomach %ﬂgﬁLLﬂUﬁwuiuéﬂ’mﬁLﬂuIﬁfﬂ autoimmune, PBC,
hypothyroidism, Raynaud’s phenomenon, atrophic gastritis, pernicious
anemia dnuoarsoalsnanasINiUIUATY honeycomb wazlugtheiname
A5 l30eTRBULUA e URTINSEINE NS "0 cardia §18 ANTIENLT83 Trom
wazenzlutin et 2544 wuile GAVE afle striped type Alsadiuuds
TueesSasay 38> 0%

2) Punctate type (‘gﬂﬁ 3)

ﬁm‘%&mé’waﬁadiﬂdLLm“?ImizmW'i“’m (Diffuse numerous antral
ectasia arranged not in array) soelsnsnULLSULALANLA NTEINY
o " body 16y wuludihelsaduuouardihefifuasiilaeifans
fuluranni@onmnasea J Foueni portal hypertensive gastropathy (PHG)
Vlé’&nﬂslwiiﬂwmﬁm NNNLNUIDY Tto M LLazﬂmzwudw;Eﬂw;Ta 21 e

PN o ' 16,32,33
i GAVE 79I punctate type Slsaduudesinde'®*

5Uf 3 s08lsA GAVE il diffuse™
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() w.el. 2549 Chaves wavani lddnmiihy GAVE fave 18
T8 WUKLUY GAVE ¥ia 2 UL IMIIAEn Tanfinusan fuanshs
M dan asluensedt 2 Fovs 2 gﬁJLmuﬁé’ﬂwmzmawm%ﬁwm MG a4
samssnmenems ‘aandadlluaneain’

é’m:rmsﬁmﬁwﬂé’fmﬂmi DINERNaFU S I6Tn prolapse of the
pyloric mucosa, ectatic elongated vessels L petechial hemorrhages
Festnwusss e qmauﬁau ' prolapse, Mswusaslsafinsziny
w3 'muu?fm 2 61,% 3 maaﬁﬂwﬂﬁmﬁﬁ diaphragmatic hernia, atrophic gas-

... 316,21
tritis

N1SASIDHANSIBILIUUNTS ‘BonddY (Endoscopic ultrasonography) (gajﬁ' 3)

o A YA

aﬂwmzwwuvléﬂmmasﬁm 2]

1) Mucosa WU focal increase echogenicity

2) Muscularis mucosae, submucosa Wil thicken wall, spongy
appearance (small hypoechoic spaces) %ﬂé’ﬂi&mzﬁdﬂdnmm\lﬂwﬁdmi
Snwnanel argon plasma coagulation

. . I A 36-38

3) Muscularis propria MWUSNEMeALALWwLLa

auiulddihe GAVE i diffuse type swululsaduuds tng
@%@iaﬂﬁ@amLL&mVLé'mﬂmﬂmaz portal hypertensive gastropathy (PHG)
‘ﬂl 7l 2 % [~ 1 (% % Aan ASI 1 % L @
GNWU\IL@‘]_JBEJSL%%I‘]J’JHI'iﬂ(ﬂ‘LILLSNL‘E%ﬁ% ’Eﬂﬁﬂﬁmmﬂd@ﬂ%ﬁ%LL@’]ﬁ@’]'Nﬁ%VLGWN
a15197 4

N1SSNuV

1) malgesnm
a & a L% 1 %2 A % ‘dl
SAmanenenulFenvaesiio ln1asnm GAVE wuhes ifendled
1 & v ;ﬂld = 3 1
WTONOLNUMT Inaadle enfisinsenm laun

1.1 Hormonal therapy
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A15197 4 ANUUENIRABNNLANATINKIBS GAVE %A diffuse uaz stipe™

anwaEN19AaNn Diffuse type Stripe type
o | v @ . ) o
TsAfinudan TsAsuusia TsA autoimmune, ATaAWlaARA 9, LU
anewade (1) 65 73
VWA e el 31 1:3
' d o o
Anadedlulnatn 10.2 7.2
(NINABLATERS)
2IMSNNINULNNE \HonaandeuNEaw \Honaanisass iNNIRIeN1ZER

ﬁ]?ﬂﬂ?iﬂ?ﬂﬁ’][ﬁlmgﬂ

A191991 5 ANWARNNARBNNLANANINWIEINTIE GAVE uaz PHG

8,18,33

anumuzuaslie  GAVE PHG
ANWnen9AARN - Child-Pugh score Jusind1 A1 - Child-Pugh score Juu3t1kaend AN
\afe 8.6 \afie 6.9
-lduseiRmesnunsie sclero- - anfUseIRmESNwAsE sclerotherapy
therapy @NTENBNU 6 T 14 T8)
—USaneudenfit exnnin wie - Uswoudendi“etaenin afe 8.9
21.6 NaAanIAD I HafanIsaTn
USSR INIAZBINTHIINNE - USHNBINSHAINIAYEINIHNZETTNS
87915 (peak acid output) 0B (peak acid output) ¥INN1 ke 50.4
LQﬁIEJ 17.2 mEg/hr mEg/hr
_ 52U gastrin BN 1l 387 - 32U gastrin _ond 1Al 77.2 Wlan
RlAnSurofafans Surafiafans
- fianwsulunaonifondmesia - fUreynaedanuaulunaondeon
Jawmmelszsnmsesas 30 FNBIHR 93I0mE
suvizassaslsn  Antrum Fundus La¢ body
é’nwmzﬁwm’m Tortuous columns of ectatic ves-  Mosaic/snakeskin mucosa (mild) with

M5 '89naes

sels in watermelon or diffuse pat-
tern which can be erythematous

(mild) or hemorrhagic (severe)

red or brown spots (severe)
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5U# 4 Anwmzaad GAVE 910 endoscopic ultrasound”  3UFM8IL AINIMWIEINI 28z

submucosa (@ﬂﬂﬁ[ﬁﬂ) NI9RWIAI289 mucosa WazUAUNA muscularis mucosae
@NATAS9); FUBIL AITEELABINTINIZ 0 antrum HNNTHWIEIZB9M mucosa

' § & a a
WAz submucosa Uazil IWN308 antral fold HWIIURAUNG (gNF3)

Estrogen, progesterone 1N19DALANNISEDABENAINYADA
A a all ¥ ° [~ | A %4 a | = [~
@oeflandle annnsusiiulunmssuifenasidan 4 giadadan Wi 1.4
I A d‘ ! tg ;ﬁl dl v A A g:
doiien laefilinsunalnmseengys afieansnaenasiniidonoand
3 1 ¥ U j o Y A 13 a tdl )
Gugnlval wazmsdengaitluszazenhiienadafasiguussldiau
Usziifonsnsnnidetnd msfihuaaenslvg/lugny wazmaiiaanan e
] G A @ ¥ 5,39
danzSufoylnssngnuazazsadus®

1.2 Octreotide

fimsnmeas Nordon uazanky Tl wel 2542 dnwnludile
GAVE 7Aflidamaandwin 3 118 wuh  snsavgaidenld 2 e wasiden
9ANANAY 1 MUUANIANWIE Barbara uavamzludl wel 25641 Wuih
octreotide Mftselumilumssnm GAVE deiudslal 13090 Jwaves

6 1

octreotide lun13¥nm GAVE 16! laenalnniseenayidaas octretide o fugls
neuroendocrine cell fufagaanasiito uazdiudinms Smasaion "
1.3 Tranexamic acid

i antifibrinolytic agent ﬁiﬂ&mumﬂ% tranexamic acid GL‘LL
m3snw GAVE Aiflidasean ludihelsaduuds wanudn ansnaeany
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% (% A 2 1A 1 Aa } % A £=; 2N
Fasmslumaudenld uaffinanunifenadhafedigunssldidu central
venous stasis retinopathy, S3lA0aAGUNNADAEDAGMNYN WAES
A o A A 5,42

HongasuanndaaLedlon”

1.4 Thalidomide

A 2 R Ao % . .

q 2 mafinw wu KUy GAVE #15nmenieen thalidomide
WNIANANNFRINT IuMmMSuRanuaziinsseualnlnadudl 3 uay 9 Whan
b £ 1 A A ;% 2 I o %

& wazdlmuiseslsaasamdameludndiude udswmdielums
I3 i
Frmifator lnenalnmssannyafe antiangiogenic TINUTITLHLIRY Vas-
cular Endothelial Growth Factor (VEGF) anadaehaiisie éiayvalugile
. . M ve v . ., 4344
Angiodysplasia ey GAVE Al¢5unmsSnmneny thalidomide™
. & 45
1.5 Cyproheptadine HNed 1 T191047INTE
2) MeSNHIMINS '2INRa9 U4 5
NENMTIAMISNEN GAVE fnems 'ondasda msvi e super-
ficial coagulation (ﬁﬁ 1-2 HAALHNY) I@Hﬁi&iﬁ@ Vaporization L‘ﬁuslﬁ
ANNSaUAWAA 100 asenEaiEe peniTInde visamsvh e deep coagu-
lation (317N 2-3 AeALNG9) lnefiesastanaadia lewn

2.1 Neodymium-yttrium-aluminum garnet (Nd: YAG) laser co-

agulation

dumsldanufauan laser Weaialonssmizanns am

=y 1 o [~ % A % 16 o A Yo
waemsansnu  whsnaeanadudulumsiudenld udfdligioe
Uszanmi¥aea 14.2-50 Afladiasldsuifonay mindednimn session Lszanos
. 30

3 session

MgiangoulilA NTUWIERININER LKA IuNTzza g M3
A %% ‘ﬂl o @ g.// ﬁé = Y A
FuLaLTe9 pylorus wuléaeas 8 Wavnvinamavanen a3 Gefing Wifia delay
gastric emptying m%am‘;@@ﬁmm pylorus \1&?\/ Fathariia hyperplastic
wuldmdwhianmaanenaSednemdsn 3 Zsnaiinan reactive foveolar

hyperplasia #ana Nt ATe9UMmMINe multifocal gastric cancer AN
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: 26,45-47
m‘ﬂ% laser coagulation anee™

dfo1” e laser coagulation #a flda1e ¢ Amzimsngaudanan

6 ¥ 1 12 3 = (% ;il/

WAZLNER asndasdinglnannulumsiinduieannsi

2.2 Argon Plasma Coagulation (APC)

foma i monopolar radiofrequency current 9W% argon
plasma Zadlund 7 nansoshnszn dhle ldadeyfnsumzans e
{1 non contact technique 1 catheter 51N 496 6Fr %38 9Fr LAYOID
Uanau @59ane (end-on) MEadudng (side) Fld WaIMN 9 lswanns 50-
70 55161 (e argon gas flow rate U3zant 1-1.5 Anseiah I@]EJ application
time A598¥UsEannL 0.5-2.0 AW¥ieia pulse ANGRIYNASIRY 100-200 shots
@ia‘mﬁd session16

wamssnnudihesesas 90-100 Lisufudesldsuidansn
2 a A a ‘2‘ 1Al a & % | an 1
Soray 78.9 Wldoeeandn Winendlulnadiuld 2.3-65 nSudoedaens e
. na ¥ 4. » 5 L
ammmﬁ@Laa@waaﬁsmmammm@ﬂ’gavl,ﬂﬂszmwﬁamaz 30-78.9 MIRQLWIL

. M 2o o < 22,47-49
session MF3UMISNINUsEaN 2.4-2.8 A5
1 7R L% ] & 1 a o b2

ﬂW’JELL‘VﬁﬂGﬁa%WU\IL@uaHLLGZS\IT}VLNE%LLN 1éun naftaslugl “ann
ﬂﬁLﬁ@ﬁﬂ%Nﬁdéﬂ” (wall emphysema and intestinal pneumatosis) N5
FALLALIBINTLIANZDWNT 9% antrum MISHAREAReNANLKNE APC N156
;if A a A 1 ] a
Folunssk aldan Fes 1 91891) ’mﬁﬁmaﬂamimwmﬂmme

i o ! 25,46,48,49
T]EJQTLLLL@]Q?WElmuﬂ'ﬁ“/lgﬁ’ﬂﬂﬂﬂﬂiﬁ’ﬂ APC ﬁ caecum =

nanlaeTy APC fiwesasdafifunuaysin buaduusn S4aa
A v o o M 2 o ! . 1%
faernldnetion Mldhe wasanafaund laser coagulation ¢e)

2.3 Heater probe

& o Y | o o v a i

WunsWenadausui probe  1snsnvh e tissue coagu-
lation |$ANN1 multipolar probe FN W T1A 7Fr 09 10FT GIWAINUA 15-
20 9@ uasldanuusslumsnation (ight pressure) é’@isiﬁiwmmmim@

YRINTENLDINTUIONTALUALIAINTEANZDWNT T antrumw
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2.4 Gold probe

W multipolar electrocoagulation ﬁﬂsl%ﬁamm@ 7Fr §19 10FT 619
WU 12-16 5016 A lumIlanunasnuanasaunsiay 1-2 3wf 14
ANNUSIIUMINeTaE (ight pressure) azldanuanlszanm 1-2 Hadiues
ﬁavl,siﬁiwmmmiw:ﬁyﬂmmmwmmiw%miaumeaqm&wwzmmi oy}

16

antrum

2.5 Endoscopic band ligation (EBL)

a = 12 (v = FZ

AN U unds 2 miﬂﬂwﬂu@ma 34 NULAY 22 T8

1 (% 12 & % a ‘ﬂl U ) zdl L o =

WUINMSNN GAVE ¢ng EBL namIsnesna mg«jmaﬂﬂmmimwﬁ’m
! zdllz./ 3 () [~3 12 a . .
@‘ﬂ’s gNINENAIL APC vLS\I IO I(ﬂ gd Systematic review LiaE meta-analy-
sis Ul W.e. 2557 Wamsense adlWiding1 EBL § efficacy Ginin APC
TwE0s demmaifaiRanaani?iteun Snuasifidas ‘aenaassnestean
a o a P ' o @ o A P ' 50-52
Wsszeualulnatnleannni enssudulumssudeatauni

Y AA 14 ;ﬂl A [ & 1 :1‘

HJadandeuniias EBL Ao tsnansnsaslse lésnnniilwnai
g.ll 1 1 a tdld A 1 zﬂl -2 1 ] [~ £ =
U Wad AR uRaLhevasLaza Al usaehalsfenudslaiinms
= 1 % A = ]
Fneuuy ldheven WeamsEnELL u

2.6 Radiofrequency ablation (RFA)

Solswnanitldanmei RFA snldlumssnm GAVE e
1 ums@nm@essuy HALO system @95l lims ablation 3-5.2 611919
\EURNAT mﬂmic‘fﬁﬂwﬂuﬁﬂw 6 WAL 21 TUNUN mﬁ?mm@lﬁawvlé’ﬁ,t,az
a@mm@ﬁuﬁﬂums%uLﬁa@wvl,éﬂwﬁﬂ’m%aaaz 83-86 AT M IUMISnIaae
1J5231m 20-57 w716l session

Y AA (% 12 1 = a

Fafde wnTnsnmsaslsnleniieds 3 eaeudimasngln
ssaznm 2-3 il Feonawsnsiugilie GAVE il Diffuse type weide
= A o [~ 2 ° £ 6 ° i [~ 1
Cufe Sududasihiiglnsnieansniena s ldmduseey ue

1 [~ = 1 ° Y A 1 ~ [~3 & 1
pehslsfenuanmsdnwuv FReennll sonniieadnioulaslFne
] 3 ;\I z = a z L% A =3 1 ﬁi‘

Tums 'aen@pafis@mies 1-2 wfl wanand Seldfinmainmsiuy qﬂwﬁza@
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2.7 Cryotherapy

Humssnmlesldanuiu ndnmsfald Nitrous oxide Twm
iﬁlfi‘]auﬁ’gL‘ﬁ@ﬁmlﬁrjLL%@iiuwa"uLLazLﬁ@ ablation §1N331 Cho kacAy Ilw 6.
2551 vhmsenu ludile GAVE fsnmene APC Tl 1Saswau 12 Memu
’hmﬂ% cryotherapy ‘Viﬂﬁ complete response 6 318 LWL partial response
6 38 log liflnmsunandan®

2.8 Cyanoacrylate spray

He9meas Walia uasansgludl w.e. 2556 wuIMsheny 19
cyanoacrylate 9ad lwmagaidonludilig GAVE 1 Nefisndluden
DaNBLLNSULAZININGRE APC way clipping b 159 LL@iﬂ;JﬂamwﬁLﬁ@
Aosmandiisaslsaan 18 Fundamesnm™

2.9 Endoscopic mucosectomy

fmeanugihe GAVE 1 118 fiflnmsgeannemenaman 165y
MASNEN@IE endoscopic mucosectomy weiEsdasTomsdnmealy®’

PAINNMIVN coagulation el APC, multipolar probe, heater probe

15vanos 3-7 1 2uifia superficial ulceration W ASANTLUULAN A 143 |97
m%fm:nLﬁaﬁa@ﬁmﬁamaﬂLLUW;@&mﬁé’w&n%fm_«nu,waélummwwzamﬁi@ﬂ,m
sucralfate %@ﬁﬂﬁmﬂ% sucralfate mﬂﬁ’jwmaq'm proton pump inhibitor
Lﬁaamﬁ@’jﬂw GAVE ﬁﬂﬁﬂﬁ‘wg@ﬂi@i%ﬁizl,wwmﬂﬁﬁaUﬂ’jﬁﬂﬁ@aﬁjug’]
wananiteas iidhefldsumssnmnuns ‘sandassamsldentneiiau
aspirin, Non-steroidal anti-inflammatory drugs (NSAIDs), anticoagulant,
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