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An Anorexic Woman with
Abnormal Liver Test
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V/S: BP 60/40 mmHg, P 40 /min

ECG sinus bradycardia

Hematocrit 25%
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A1929919Me:

V/S: T 36.7 °C, P 50 /min, RR 30 /min, BP 80/50 mmHg
BW 26 kg, Height 153 cm. BMI 11.1 kg/m2

GA: good consciousness, cachexia

HEENT: mildly pale, no jaundice, no parotid gland enlargement,
no thyroid gland enlargement

Skin and hair: no skin rash, no malar rash, no discoid rash, hair pulling

test negative

CVS: normal S1 S2, no murmur

RS: no spider nevi, normal breath sounds, no adventitious
sounds

Abdomen: no superficial vein dilatation, soft, not tender, liver and

spleen can not be palpated, liver span 8 cm, no shifting
dullness
Extremities: no palmar erythema, no pitting edema

NS: grossly intact

N1SASIDNVBVURUANIS

CBC: Hb 10.6 g/dL, Het 29.2%, MCV 89.6 {L., RDW 14.6%, MCH
32.5 pg,
WBC 5,880 /uL (N37.7% L55.1% M6.5% E0.5% B0.2%),
Platelets 299,000 /uL

Blood smear:
- Normochromic normocytic RBC, anisocytosis 1+,

poikilocytosis 1+, no microsherocyte, no schistocyte

- Normal number of WBC, no hypersegmented neutro-

phil
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- Adequate platelets, no giant platelets

Coagulogram:

LFT:

3 \ieuroni OPD
Admit Day 1
Admit Day 6
Admit Day 9
Admit Day 11
Admit Day 14

TFT:

Morning cortisol:

Sex hormone:

Prolactin

Viral Serology:

PTT 27.7 sec, PT 15.1 sec, INR 1.29
Blood chemistry: BUN 37.1 mg/dL, Cr 0.77 mg/dL
Na 138.8, K 3.13, Cl 105.2, HCOS3 25.5 mmol/L

TB DB AST ALT ALP TP Alb
1.1 0.3 20 27 29 6.7 41
069 022 117 189 45 5.7 4.0
082 031 198 290 59 6.0 4.1
072 031 337 580 90 7.6 5.1
070 021 273 458 68 5.7 3.8
0.63 003 585 815 119 5.6 3.9

FT4 0.696 (0.70-1.75) ng/dL
FT3 0.413 (2.00-4.40) pg/mL
TSH 2.13 (0.25-4.00) mIU/L
26.31 ug/dL

Estradiol 14.1 pg/mL

FSH 0.221 mIU/mL

LH < 0.100 mIU/mL

14.49 (3.6-18.9) ng/mL
HBsAg negative

Anti-HCV negative
Anti-HIV negative

HAV IgM negative

Autoimmune serology: ANA negative

Nutrition: Vitamin B1 20 (28-85) ug/L

An Anorexic VWoman with Abnormal Liver Test
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Vitamin B12 > 4,000 (197-711) pg/mL
Folate 1.64 (3.89-26.8) ng/mL
Iron study:  Iron 13.7 umol/L
TIBC 28.7 umol
Ferritin 1103 mg/mL
Ultrasonography
« Diffusely heterogeneous parenchymal echogenicity of liver
e No bile duct dilatation
¢ Portal vein and hepatic vein were patent
¢ Collapsed gallbladder, Pancreas and spleen were unremarkable
quilaymaaante
¢ Progressive significant weight loss 5 months
» Behavior of food restriction
¢ Cachexia with extremely low BMI
e Mild anemia
¢ Hypotension with bradycardia
e Amenorrhea 6 months
¢ Abnormal liver test with further progression during admission

¢ Thiamine deficiency

anus1y
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nervosa MWUaiaan nae starvation-induced liver autophagy AN

refeeding-related hepatic dysfunction 1%‘5’30‘1/15&

Day 1 6 9 11 14 15 17 20 27 |43 (OPD)
BW (kg) 26 241 23.1 23.1 22.9 22.9 23.8 26.7 30.6 38
BMI 11.1 | 10.25 | 9.87 9.87 9.78 9.78 | 1017 | 11.4 | 13.07 16.23
BP 79/47 | 76/54 | 90/60 | 92/65 | 93/63 | 90/50 | 98/62 | 96/60 | 90/60 92/60
P 40 50 44 52 60 60 80 100 100 98
Diet (kcal) | 1000 | 1600 | 1600 | 800 | 1000 | 1000 | 1000 | 1250 | 1600 -
AST 117 198 337 273 585 476 185 84 64 23
ALT 189 290 580 458 815 919 566 305 128 33
ALP 45 | 59 | 90 | 68 | 119 | 116 | 80 | 61 67 54
INR 1.29 1.16
K 489 | 3.88 3.77 3.91 3.13 3.25 3.18 4.038 3.77 3.97
PO4 3.9 - - 2.8 2.6 1.2 3.9 2.9 3.7 4.4
Review: Abnormal liver tests in anorexia nervosa

Anorexia Nervosa
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Abnormal liver tests in anorexia nervosa

msdnsaasenanNfeln@easdiu Tudiae anorexia nervosa Aog)
wanuMsAnN Feenmed 1 fsasdinlé ddematiFmsalvesmafinena
~ a o o A o | 6 | '
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A15199 1 U FNAINYNZDY abnormal liver test in anorexia nervosa

% Pateints with

Study BMI (kg/m?) ) N
increased AST/ALT

Cravario et al., 1974 14.4 4% 27
Kanis et al., 1974 15 0% 24
Mira et al., 1987 15.9 9% 22
Ozawa et al., 1998 13.2 29% 101
Miller et al., 2005 16.8 12% 214
Montagnese et al., 2007 15.6 14% 97
Rautou et al., 2008 11.3 66.6% 12
Fong et al., 2008 18 26% 53
Tsukamotoetal.,2008 15.2 52% 25
Gaudiani et al., 2012 13.1 76% 25
Hanachi et al., 2013 12 56% 126

~ ! A 8-10
Unsisnn a1 BMI %mﬁfaa
AMNMINUNIWITIUNIIN WU L4689 abnormal liver tests SL% an-
. ! [~ A
orexia nervosa W9 2 Ussinn e
1. Starvation-induced liver autophagy

2. Refeeding-related hepatic dysfunction

Starvation-induced liver autophagy

¢ liver autophagy 4 cellular process WMSUMIE0e ae2ad
cytosol protein La¢ organelles mﬂu lysosome L‘ﬁla An 938 recycle
macromolecule ﬂ’?%“]

NILUIWMT liver autophagy Uizﬂaﬂﬂé’f;maw%u@amwh cy-

toplasm taE organelles @hdﬂ Hems 59 autophagosome %ﬂﬁi’mﬁu ly-
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tron microscopy el
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m2 MREYI09 ALT Wiy 1904 IU/mL fnaezaden @ amad AST uas
ALT whifu 67 gy 56 wheuaiy (fh AST Und@luimdjouazdoe 31, 35
[U/mL wag ALT 34, 45 IU/mL enuéew) wassiiafiaens lwuien AST/
ALT anad 50% el 2-5 3
WA Histopathology wmsdnmnit wuh Lififiefis portal fi-
brosis 188 wazliidnevan massive hepatitis LAY congestion 1@y i
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Refeeding-related Hepatic dysfunction

Refeeding syndrome dunefiams shifts 289 fluid Wag elec-
2 ~ R Y AV vo £ >
trolyte SL%N,J‘]J’JH‘VI malnourished LLa’mVLmumﬂwmmimm@ oral, enteral
a 13

LLeY parenteral route snnifsell

Refeeding syndrome |@aMITenuasausn Watetl @ 611950
W&INNA observe TNy samnA dnmznuwlarnms wduAeamMIms

t% A oV veo 2 14

STUUT lRLavaan@nn waseimanessuulss mundsldsumsivanrs

Refeeding syndrome Sip) systemic disease ﬁLﬂuL‘M@lﬁLﬁ@m’w
WNINFOU MANAETEUUVIITEULTR lAUaLnanaane, seuumadumela,
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Pathogenesis

MAIAin Refeeding syndrome U A3diegLii 1 Tugthedfang star-

vation ﬁﬂﬁ%lﬁ@ﬂiw’mmi glycogenolysis, gluconeogenesis tae pro-

Hypomagnesaemia
Hypophosphataemia

Thiamine deficiency otein m
Salt and water 1

retention - cedema \

Hypokalaemia Starvation / Malnutrition \‘
I

Protein. fat, mineral. electrolyte
and vitamin depletion - salt and
water intolerance

)

Refeeding (switch to anabolism)

Refeeding
syndrome

T Glucose uptake
s T Utilization of thiamine
T Uptake of K*, Mg?* & PO,%

Fluid, salt, nutrients
(CHO major energy source)

gﬂﬁ 1 L 9 pathogenesis 209N13LAR Refeeding syndrome16
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teolysis ﬁﬁmmsmé’m‘ﬁa %G‘ﬁﬂﬁlﬁ(ﬂ depletion of electrolyte, mineral and
vitamins i’JS\IVL‘ﬂﬁd fat metabolism Lﬁaﬂgﬂ’m\lé’ﬁumi Refeeding T%%VLG’T%U
nutrient Lagh "¢1ty@a glucose andiiay carbohydrate Foasyn e lipogen-
esis Aau steatohepatitis VLG’T, AAMs “uaen protein ¢ glycogen
mﬂfﬁ thiamine ﬁLﬁN%% Aam&hf‘iﬁﬂﬁﬁ@ hypokalemia, hypomagnesemia,
hypophosphatemia LLasmi@u@ﬂéﬁ_l Na ﬁLﬁN%%ﬁLﬁ@Lﬂu salt and water
retention 3 CHF Wae edema 16

NICE guideline VLG?T ?ﬁ ﬁﬁﬁ&lﬁﬂdﬁﬁﬂﬁlﬁ@ Refeeding syndrome
Tow ngaififiananea o léur BMI < 16, weight loss > 15% in 3-6 months,
no nutritional intake > 10 days and hypokalemia, hypomagnesemia and
hypophosphatemia Gausinan Hagld refeeding g 619 oaft 2V

1‘% 14989 Refeeding-related hepatic dysfunction WU Snavsl
sanlmsiduanlddnterlugig 1 “Uaviusnndslilnsnms ndsnnias
vnlislen ALP wae bilirubin aunanenfudnuniy cholestasis & aewhly
AdUTiAnUNG Snasitundandammslilnmumsas WNRVBIANNEG

A19197 2 U metfadeL " evaeenIsiia Refeeding syndrome

Patients at Risk for Refeeding Syndrome

One or more of the following Two or more of the following

o BMI <16 kg/m” o BMI <18.5 kg/m’

e Unintentional weight loss of >15% e Unintentional weight loss of >10%
in the previous 3-6 months in the previous 3-6 months

e Little or no nutritional intake for >10 days e Little or no nutritional intake for >5 days

e Low levels of potassium, phosphorus, e History of alcohol abuse or drugs
or magnesium before refeeding including insulin, chemotherapy, antacids
or diuretics
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o N N T I Y
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NILUIBNNT fatty acid oxidation
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maobvhiu 1 1w 100,000 ausiatl LLazmmﬂgﬂsﬂaaﬁmﬁ@ﬂi@mwﬁu 10 T
AV . X ~25 A o f \
100,000 A% &9 linuaauenes @ LLaBmEJVlWlIVLGTLIaEJBQSLWH’N
A
30-60 U

nalnua:wens S$s3nen (pathophysiology)

(%

WAGeIN3IAiA achalasia 9 lslrmuuida udoraauinangldui

q
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stadiad (autoimmune) pfigaTusialry  (viral immune) vda M1 axa9
ssULsy M (neurodegenerative) InaNA W BANENe NN FaRmaL ax
W83 ganglion cells SL% myenteric plexus F2INABABINITURTYIN
NeoAE IS uas Geudiiasdslainay WGUTR  usina avneTeg
NILLAUMIADNT mtyfa inhibitory neurotransmitters nitrous oxide LQg
vasoactive intestinal peptide LL@SLﬁ@@’nﬂs\i N@aizmdwq excitatory neu-
rons bAY inhibitory neurons Sudumaan unopposed cholinergic activity
ﬁﬂﬁﬂé’mlﬁam@ uETRMRERaYNS MifemMIamadiath aysalincom-
plete lower esphageal sphincter relaxation) LLawaamwmﬂﬂﬁmiﬁu%@
GTaLﬁadmﬂm?m@ latent gradient ¥99%a0@a1%1T (absence of peristalsis)
Goilramnslal ansnsumeaa vl nszzevnsidpehafitisy " ndnm
LAERAMIANANIDIDINT WWaaAeIYNT

91N1slia:a1nNsit AV (clinical presentation)

MMINANTINULDEUaY achalasia’ A

1. NAudN (dysphagia) Veradudsuazaasmian woldsnnnidaeas
90

2. mamafiouzasawnafisilitos (regurgitation of undigested
food) wulé5aeas 76-91

3. MsuwsnTauasssULYela (respiratory complications) L6
lavanansdin (nocturnal cough) wuldBauay 30 wayms 1én (aspiration)

Uy :ﬂl 1 ;if 1 A L2 :dld ;%
wuldoray 8 Fuamawanis mmﬂ%m@h@mwmﬁmwaemmmﬁz
1TAAWAIVIHIUNN
< 1Y ) $%29) 1% | 2

4. Funihan (chest pain) wuld3aeay 25-64 m%wumﬂu@mg
achalasia #9a7 3 laesnaznay wassiamasnen e ldivihennsdus &
FuIMINAULINYEaaMS Wadauasamsfis litey soalFedine

119 LM I3NMIY achalasia 1807 3 34 FvhHaNMa3NENYD9 achalasia
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1067 1 wag 2/°
v oY tﬁl &
5. 1 USautanan (heartburn) wuld3auay 18-52 Z9anaazuanle
ENNAINDINTVRINILNTA MR LD
6. htindnanas wulasauay 35-91 AP AN P TRRC FUF VATl
| a o o | a o PN
AABINNT 20 AlaNSNEILGENADIMIIUDI GSUM T
11l9921N21M 3189 achalasia W Idumzianzas hlknananaed

| o aa o d 910
Theldsumaitasasd deanawuis 5 Tluumsdnen”

msdtodsnenlsa (differential diagnosis)

Tdhaisnazdaauen WNEMNMETMNA (anatomical lesions), dasen
(neoplasia) %38 pseudoachalasia aanllnaw laaldms ‘asndasmadin
2915 L e S Atesy laemsitaduuenlsa leun

1. Pseudoachalasia 4 9 lugihefifomandusnnifiarns
pthmInds, dhviindanasn uas Ragld SwnnsinfieanidosaniBim
gastric cardia m%aﬁa@anﬁmatn@"rﬁmﬂu myenteric plexus I@]EJ WG

wvidusnanueiSesin adenocarcinoma 289 EG junction, §iugew,
WU, Uon wisanuSsunasiy (hepatocellular carcinoma)

2. Secondary achalasia MEHINATNLSNNUEINIHIGA fundopli-
cation 138 laparoscopic adjustable gastric banding“’12

3. Chagas disease %38 Trypanosoma cruzi infection (kissing
bug) lagamssinavisinimanasyuy beun diffuse myenteric destruc-
tion 738 M/8 megacolon lsaviila waclsamessuudse m®

NsnsoRIlIAUITE3T0AY (diagnostic work-up)

ANWULNI95 " INeN
Plain film QUAUANMULDDY air-fluid level, wide mediastinum,

absent gastric bubble LLaEa1RNL pulmonary infiltrates AN aspiration
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Contrast studies (barium esophagram) Jumsesa screening test
76 (PausinghSauay 95) M3Afiase achalasia aufiudnuae dilatation of
esophagus with taper at lower esophageal sphincter with “bird beak”
appearance, aperistalsis g poor emptying of barium

Tnemsasa contrast studies agditselomiann lunsdifinamsase
esophageal manometry | W¥aAu wazdrelunsbuiumitasaunas
ﬁizLﬁmgassﬂaﬂiﬂ achalasia I@HL%WWSSLW\@:N late 9138 end-stage achala-
sla ‘?G%Lﬁu‘maQQmWi L‘]J?iiEI%LLlJmLLUU tortuosity, angulation L8 megae-
sophagus LaZEN mﬁﬂ%@@mwé’qmﬁﬂwﬂ@m;} esophageal emptying
aehalsfiens shmmm@%@awmﬂaqﬁﬂwmﬂﬂ anadasliiu esophageal
emptying \lé’f

Timed barium esophagram (TBE) Wumstsaiulasiaans N
savasuiuGenlumana s iseanD Gl R L Tuvhiiashemai
WA 1 WaE 5w MIRsIadeit TBE 13190 ssilundamssnmn way
drglunsmaazwidiianeleduw i ltiaey uasstama N

15,16

a’]ﬂ?i@‘ﬂ%ﬂﬁdﬂ?ﬂi@iﬂﬂ’ﬁiﬂﬂ’l L3NG

Dilated oesophagus
with fluid level ———

Tight "Bird's Beak” lower__
oesophageal sphincter

Stomach

g‘lJVI 1 Barium esophagram L. 9 dilatation of esophagus with taper at lower esophageal

sphincter with “bird beak” appearance, aperistalsis LLa2 poor emptying of barium
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ANWTTNG endoscopy

UNUMWANTDINT 'amﬁaﬂu achalasia fa LﬁaLLaﬂ mechanical
obstruction %58 pseudoachalasia ﬁam%ﬁmmw’%aé“ﬂwmmm manom-
etry AMLARITN achalasia' @9 mﬁmﬁﬂﬁlﬁ@ impaired EGJ relaxation
Lla¥ abnormal esophageal function (aperistalsis En spastic comtractions)l7

manAusnnisresdassaavainulug sy diiivinghan
a9 uawdlszeznmfidinen b p1aavAnialan lungal secondary acha-
lasia 9N infiltrative cancer 3nna penslsfmNeMImEL gz
fiheRemslésums ‘amdasmaduawnaietudu EGJ uag gastric car-
dia I@m retroflexion view L‘ﬁlaw infiltrating cancer

M3 ‘asndasludiheungs achalasia awWUSNYIELRADADINTLNE
LALARLALA (tortuous dilated sigmoid esophagus) flownsuasianedna
lenaa@mmi (retained food or saliva) LLa¥ gastro-esophageal junction
AENEAUWIL Leinenalsfieny wsDNLaanWNsUNG (normal study)
ugihae achalasia 16 Geaaavhnaeaaasae manometry slaly

Léaqﬁwaaﬁmmiﬂﬂ%ﬁﬁa udidiaimsenadunsmannens
ANATWLMIDNL LUAYLNAIINMIANIUINS (ulcerations secondary to
stasis), pill esophagitis, m’%aﬁmsam%aiw (candida infection) Wisesin livi
esophageal mucosal biopsy Tuﬁﬂaaﬁmﬁwmiﬁﬁuﬁmm AauenmMY
eosinophilic esophagitis el

Endoscopic findings 983 EGJ QW%WU(%JLL@MHQ (normal appear-
ance) AUDIA thickened muscular ring aimTIudNEIAL rosette configu-
ration SL‘H, retroflexion view

M3} NE09 'BIMAFUOIITHINILIMIZENT 1RATNLIRAN
dmudnilasludemeru EQT athslsfimuiiionsdhumu,_ssnneiaay
G’Tad‘ﬂimﬁ%@ pseudoachalasia 5ﬂﬂ%ﬂ M9¥11 endoscopic ultrasound (EUS)
anaeldselumiiatnenanlsa infiltrating tumor LaTuaNaNIE e
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3‘Uﬁ 2 Endoscopic findings 2849 achalasia I A9 viaama1vi132818 (dilated esophagus) i

ASANNZBIBTHNS WaZWIANE (retained food or saliva) a2 puckered gastro-esoph-

ageal junction

T u,umﬁﬁaiia achalasia 1®TANUANWUE thickened circular muscle
layer 17; LES Llaee1aa® smooth muscle esophagus19 A3 l% EUS gl,uﬂiﬁﬁﬁ
9“8 malignancy s’;ﬂﬁﬁﬂuéﬂwﬁﬁmqmﬂ formanauann s
dhwsindhasasnn vednwaens ‘sendaslifann § resistance snnn
Undnanl 'ndesru EGJ %508 mucosal change
SRt esophageal manometric findings
M315uit esophageal motor function AaNa °w€1’nﬂumﬁﬁaﬁa
15@ achalasia M3e1979 esophagogastroduodenoscopy (EGD) 81338778
i yumsitasuldies 1/3 maq@’ﬂwﬁwm 3% barium esophagram
owazll ansnlinmitessldnnis 173 sssfihariome® ullufihedi

&

anunie endoscopic WaY/YE8 esophagram L%WVLGQT?BTLI achalasia @A A
1hoasld3umsnsa esophageal motility testing WaEugMII Ry
ANMOLE manometric findings h) aperistalsis ¢ incomplete LES
. 1A e . . 21 o A A
relaxation ‘[@avlmmaﬂgmﬁnm mechanical obstruction™ ANWULAUT |11

W‘]_IVLG’T \@% increased basal LES pressure, elevated baseline esophageal
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) ) )
body pressure LAY simultaneous non-propagating contractions
Variants 984 achalasia 2U0gTUANNUANG NS degree 84 in-
complete LES relaxation Lae aperistalsis
Aperistalsis fa M3ne esophageal body propagating contractile
activity @93zt @91l pressure pattern Auenenafaanly W quiescent
esophageal body, isobaric pan-esophageal pressurization LQg simulta-
.23
neous contractions
a d‘ A ndl = =Y
NAOUALLACLAIDIND manometry ‘Vﬂfﬁé\l 2 TUR
1. Conventional esophageal manometry
2. High-resolution esophageal manometry (HRM)
7/lums39iasie achalasia M3 '89ndas EGD dumim éaylu
m3 LLHﬂIiﬂ pseudoachalasia oS! esophageal motility testing 8 barium
esophagram Sﬁaﬂel,umi@ué’umﬁﬁaﬁa sl,%ﬁitﬁﬁ classic motility findings
MAa¥N barium esophagram 918 kienud i wudeariulunadifl classic

barium esophagram findings M9¥N esophageal motility testing WNEN

m15199 1 USsuliisudnuae manometric findings 921319 conventional Lag high-resolu-

tion manometry

Manometric features of High- Yy pressure
achalasia Conventional manometry Line tracing format topography
LES
Impaired LES relaxatior? Impaired EGJ relaxation
* Mean swallow induced fall in resting LES pressure to a nadir value * Mean 45 IRP 210mm Hg aver test swallows®
of »>8mmHg above gastric pressure
* Complete relaxation to gastric baseline with a short duration {<6s)®
Basal pressure®
¢ >45mmHg
Esophageal peristalsis
Aperistalsis in distal 2/3 of the esophagus Aperistalsis
+ No apparent contractions = Absent peristalsis (type I}
* Simultaneous contractions with amplitudes <40 mmHg = Pan-esophageal pressurization (type I1)
Atypical/variants
Vigorous » Spastic achalasia (type 11}

» Preserved peristalsis with esophageal contractions >40mmHg
« Simultaneous contractions >40mmHg

-Isobaric

-Nonisobaric

EG]J, esophagogastric junction; IRP, integrated relaxation pressure; LES, lower esophageal sphincter.
*Required for diagnosis.
sSupportive for the diagnosis.
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sUn 3
u

Length along the esophagus (am)

ol Sl

'Jﬁw l,%«h\”» ()

0 ; ;l 1 N«‘
1t 1

TS

arﬁ el
T

'I('”( T

- w0

UL AYANWEE manometric tracings 209ALUNGALAZ achalasia

(a)

(b)

Simultaneous esophageal contractions associated with high lower esoph-
ageal sphincter (LES) pressure and

incomplete relaxation noted during conventional water-perfused manom-

etry.

High-resolution manometry (HRM) tracings of

(¢)
(d)

Absent contractile activity

normal esophageal peristalsis
achalasia showing simultaneous contractions along the esophagus with
high E-sleeve LES pressure and incomplete relaxation.
Type [ B Typell C Type 1
High IRP Normal IRP High IRP
Absent peristalsis Absent peristalsis Absent peristalsis

Absent contractile activity
Resolution of pressurization

2 or more spastic contractions with or without
periods of compartmentalized pressurization

mmHg
150

100

50

30

Time (s)

Time (s) Time (s)

5U# 4 U A3 manometric type of achalasia
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Fetueumaitiage NIt equivocal motility findings M3¥1 barium

esophagram flems ¢y lumstseifingmsmindsaes barium ety
o an o Vo

Husumsitiasele

n1sSnun (treatment)

. & . e AV [y Y A
Achalasia W% chronic condition ‘VlVLS\IWEPUm mﬁﬂms@mﬂmm
MIa0adIad hypertonicity of LES 9thaiden ewdlifimasnsnfiinaste
esophageal peristalsis
hrsnezasmasnmniagiugasinanamszasiilie W esophageal
, o o . 1
emptying WALl BINUNNT N LG TRIRRARIT (dilation of esophagus)
(% ::!Id I o 1% |
ﬁ?iiﬂ‘kﬂ“ﬂ&la%i%ﬁ’ﬂ’@‘]_l% vL@LLﬂ
. Pharmacologic therapy
. Pharmacologic therapy via endoscopy
. Pneumatic dilation

1

2

3

4. Surgical myotomy
5. Esophagectomy
6

. Emerging therapies

NM35NWIAILIEN (pharmacologic therapy)

mMasnEnéneeniitsy s e hmasnnde Asaun®  enfildiios
slumﬁm:n achalasia VLG?LLﬁEIﬂ%ﬂEjS\I calcium channel blocker LLa¥ long-
acting nitrates I@am‘ﬁ”’a aamjy 113080 LES pressure VLG#%’J@?TJI@H
ﬁﬂﬁlﬁ@ smooth muscle relaxation Wa¢ facilitating esophageal emptying
"Jumﬂa‘ls\lﬁluﬁ’]ﬁﬁiﬁgﬁ \1621/l,m' phosphodiesterase-b-inhibitor ¥38 sildenafil
1H1I0DaM LES tone LW residual pressure SLHQE‘]J"JH achalasia VLGQWJL‘ﬁuﬁ%%
mmjmﬁluqm%ﬁamdﬂélm anticholinergics (atropine, dicyclomine,

cimetropium bromide), B-adrenergic agonists (terbutaline), g theo-
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phylline
I(ﬂ 8334 calcium channel blocker 10130a® LES pressure »Lé’%faaag
13-49 wazvh Wt heamsituiaeay 0-75 lauennaaiif 4o |&un nifedipine
2410 10-30 AaAn3u axldan 30-45 wirinausuLssnmueslagenazaan
¢ ! 6
OND 9 A7 20-45 WAl Lazoannnswn 30-120 W17
"JeN isosorbide dinitrate 1WA 5 Nadn3N lowanldan 10-15
WiineusuLsemuevns  w30ae LES pressure |$3agay 30-65 v IWE
thauamsdaudasay 53-87 Idazaznan “unilumsas LES pressure 3-27
| ¢ v
W oy sublingual nifedipine LAYILELIADONNND  WNIUTUTL
Aatszanns 30-90 w1
AmsfnwSauWisusenig sublingual nifedipine MU sublingual
isosorbide dinitrate e 1 NMIANNTING WMae LES pressure e
v 26
Y14
ﬁi o 4 s 1 1 1% a tggj ) 4 =Y
ilasnnmssnmeneendanantadiuiloms “u lavin Wenmevne 9in
= & a 1 A £ a OI £ g.J/
wariNad ALy @u Uaedsue,anusulaiam wasanuaN Gaiuaylgiu
dldl ) 1 14 o % ndtﬂl 12
naifgiheld wnsaldmsSnmneneAstun |6

(-4 '3 1 1 2/ . .
NN99NWINYLINIUNIT B89NAAY (pharmacologic therapy via endoscopy)

Botulinum toxin %38 botox L1 potent presynaptic inhibitor
‘Haﬂﬂ’]’iﬁgd 13 acetylcholine NNUAEUsy m ""E:ﬂ ']N']‘iﬂel‘gﬁéla%ﬂ']’i%mﬂ'ﬂ’i@
achalasia VLO%/Z / I@EIQ%&US@ exocytosis 989 17 acetylcholine Lﬁih\’l,ﬂelu syn-
aptic area #avh|iAM paralysis gaanduitosay u Teamaiuds unop-
posed cholinergic stimulation 29839 LES LLamvaﬁJ“}I@‘ﬂ’JN neurogenic com-
ponent 284 sphincter I@avlsiﬁmaeia myogenic influence %ﬂﬁﬁﬁ?ﬁ%ﬁwﬁ
basal LES tone

Fomssnmasidaiauaznamasnem ulvniag “uRusiums

28
AU basal LES pressure 1svanassaeay 50
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aa ) v X . Ay aA o 1 Ty v
ABM93NE@IY botulinum toxin NYadda e WEudeu way
Azwsndaud laganeensnamguie 100 giiewas toxin leal¥ sclero-
needle aw,%“ﬂﬁ WTasa squamocolumnar junction aehatiay 4 quadrants
~ X v A K A a A aa
ToeneBes toxin WaaMglings lnedetlsvanos 0.5-1 HadaaTr0d 19avay
. | PN | o j | o 29 o
laethéia toxin annn 100 gl ladamssnm i l@uansemin® wazdnm
MINU UBIaMITNIN 12 iheustseniteioray 36-41
faudhinnmeeey uasludiadonusn sis¥ouns 75 udndsannin
NAMISNINATAaLanas laanulszandasay 50 axmsaznduilium
o vy A 3 A 30
vhldasdiadmn 6-24 Ao
laednmwousil “NWuSHU prolonged response WA 18N, SN
. . 31 .
manometric pattern Wby vigorous 38 type II pattern associated
. . . 23
with pan-esophageal pressurization
& A [ A [~3 :4 ¥
wadhadesnulelivey fo amsdunthen Usssnoidasay 16-25
Msunsndeudunfinuriaeann Ten mediastinitis Wag allergic reactions
AfendasiU egg protein MIAA toxin NaeeASIYh WAGMIENL U 9014
9¢5lNasie mucosal-muscle plane FINEDINUTATIMINANILUNTNGDU
o % 32,33 g . .
medfaangan idannaw UONAINTIH N33 botulinum toxin WAl lw LES
PN o X 34
A1LURANANNNN N9 surgical myotomy
Y o o L X = o v R X AA Y '
nndoiewanit Seunsi A4 botulinum toxin Tunseifdiae sl
18190%1 pneumatic balloon dilation ¥38 surgical myotomy VLG’T UBNAN
ﬁué“ﬂ%%ﬂméﬂwﬁﬁaﬁ residual spastic contractions L3190 myotomy site
38 LES

N95NWIALUNIFTAIVLNLNARAINS (pneumatic dilation)

= o AV 6 o Aa A a A o %
Lﬂ%ﬂ?’i’iﬁ‘]ﬂﬂﬂ\h\lisﬁﬁﬁ’iw?@lGWISJ?J’?% NDNINAN q@i%ﬁ']’i’iﬁ‘]:l"]ﬂ%\llfﬂ

.2 ! L~ . g
achalasia &jd:ﬂ’z gNNN EINANTDNAZYN pneumatic dilation ALRAFTENANN

wian “WSuMIreia lidne o9nnmavi pneumatic dilation Hlom fie
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esophageal perforation VLG’T
Pneumatic dilation M¥W&NM3S air pressure WNOUELNENADADINIT
wasyh WAAMIANAYaY circular muscle fibers 984 LES &4 balloon dila-
tor ﬁi%ﬁa 7 0 13U achalasia el,uﬁaa;ﬁuﬁa non-radiopaque graded size
polyethylene balloons (Rigiflex dilators) MI¥NAONMIARIANHEMINEN aU
o 35,36
uazyinmelé fluoroscopy™
A0 dilators HANNUANGIITIU 3 2R WA 3.0, 3.5, WA 4.0
FUGFILNAT LOLANNGUALE 1NN 8-15 psi Wit 16-60 317 WaINYIMS
teaene JieyNIEAEaInTIRNNWIESs” agNAMIsuwngay Ao
) \ & 37 o . .
esophageal perforation M%a\ladﬂqﬂﬂid I@H 1d130YN pneumatic dilation
L) 9/ 2 Yo o ° 1 1 (% L% a a
LLUU@‘JJ%auaﬂV[@wI@wa@ﬂamﬂ@‘m@umxmamal,mqm@slm AnaINIHeUNG
1 [~3 % ] A AV v 2 6 o =
G mwmaﬂama?mmmaﬂm IS usWULNETIR
2 o ¥ . 2 % AR A
mﬂmiﬂﬁmuugmimsﬁ graded dilator approach Gﬁavl,@ma@m@

38,39 & . .
T wenNANNUL pneumatic dila-

snnlumsanemsvasihe¥esay 50-93
tion lae/lduaaguenemnel “usheudnas 3.0, 3.5 uaz 4.0 Eufies log
AR A L) 4 U ) ) %
HARTSAINN lumsaeaMsvasiheFeeaz 74, 86, LA 90 YaE LN
loandefineaems 1.6 U (agflugas 0.1-6 T) wenaniiuwdianmsifie per-
foration ¢NNANMYINT pneumatic dilation I@Elﬂ'aaﬂ Lﬁmmmaquaagju
(serial balloon dilation approach) Tow 'mslmylﬁmzl,’%wh pneumatic dila-
tion FRHLDAUIWIAL “UIEUENAN 3.0 ufimesnion uarfinmseims
L tdl L% € ¥ o A = o 9: QI
Pa9Eihef 4-6 “Uei dilsfiomsdsvhilaainenevasuoagy
§ims#nsmMs¥h pneumatic dilation lag/l¥uaaguaSaiien (single
. . X Ao o @ v ~ 2 v A A
pneumatic dilation) #8m51M3 11535088 62 11 6 LHaU Lav3auay 28 716 U
?ﬁﬁ@ﬁﬁ’hmiﬂﬁ pneumatic dilation I@a@'aamﬁmmmmuaa@u (serial di-
. = ! AaX o ~ A v P 238
lations) AWasaMIaIMINATUsaLay 90 11 6 Lhau wavsouay 44 11 6 1
Tunsdnenuuudoundsludsaneglsy lasvhmsdaunfinane

Y03UDAQ (serial dilations) AL LES pressure amsnni115 mmHg 5
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o o . v 40
demms "W5a91 3 T whriu3away 78-85

Toumwsis wikslu wasdiheaziilom Relsadmdsfineuaims

A, (% ldl 1 1 ] ;% A % 1% 1
4-6 U leeiladuiivsinhaslduaddamsinmenemsmsenemaonoimns
I&un
! 41
1. 2gannni 46 U
a 41
2. LWEITIT
. .42
3. Narrow esophagus predilation
o . X i 42

4. LES pressure a4 dilation Tpenin 10 mmHg
23,43
5. type II pattern on HRM

meshsrenalaedpsniamnavasUaags (serial dilations) @13y sl
I&wad ludihameiangstoand 45 U sonaazfumsz LES musculature
v uengad uuzhl¥ pneumatic dilation Bxfiuangu “wi
auinan 3.5 wufues wWiavimarede (surgical myotomy) #senaidums
o dad
Snnnan e

NMITWIINTaU 1AY7 AGNNNAINIIY pneumatic dilation @
WaDAWNINYY (esophageal perforation) Tedamsiiandslaurd

o 1w 38,44 [
U5z umsatlumshwhivdesas 1.9 Govay 016 Teediheynmuazdes
Iesudoyaema” ssuaslom Henmezunsndaunowihvinams Wasanlsid
predictors aglsfivaniislom mufenaanamngg aehslsfionunmsifie
vaaeavhInzglaasnidnazfiedulue3susnaesmsh pneumatic dilation
2 o > a o | AV
gofululdhemanfioann duwmbuazmsvenssaseaguildmeng 8 ms
o A A o . t% as £%
Snwnflaifiamngglagannazsnmuuy conservative taeliendfFue 1
1FMNIMIADARDALAYMTL | stent unIEiignzaslaadn uens

o | | G adAaA Ada .
rhdioud lasnumetasenduision e Tunsdliifl large way extensive me-
diastinal contamination MIAANIA IMafaUaAURAGINIES pneumatic
dilation l¢3aear 15-35 wasdilanuazmafiamsnausnngazdasandy
\ISJVLG’TLﬁ(ﬂmﬂ GERD-related distal esophageal stricture Fadumiznsngan
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fionAaeNNES pneumatic dilation MILAENaANIATHA PPI 101197 |1
NIBIIAANTA WafausNNEd pneumatic dilation
Pneumatic dilation shsavhldlunsdigiheld snsavhmsehde
o i X D X v & Ao Y oA X
myotomy b uet luEilhengsitinaglaildnadvindil resting LES pressure

g0
U U

NF5NB10UNISNIAA (surgical myotomy)

MITNNAIBNITENG® (surgical myotomy) tHumsaidiaiiamLen
muscle fibers 13130k LES (circular layer Toe laifinanssnumiugn mucosa)
| A | 46 o alk A 1% N
Toesuwmsmadedaen® lounanssnsnanedanningay 60-94 SN el
Aa A 24 v @ aa Af o 1 | =t
Adaemn 913 1-36 e uazdaufluisms?ldetunsnataavandl
ﬂa@ﬁuﬁmiﬁwmm'ﬁm&’@%aw'mmi '29na84 (laparotomy approach) &4
[~ Qd‘ﬂla & ;ﬂl o T [ ] a [
HuAs At 1Funn UaInNanNMIEININTaMALL NN NsUn@vag
o My e 46
maedia leSan
R Y = = . ~ A aa
aumﬂaaquumvlmmiﬂﬂmLmu randomized control \WSEUWELAT
approach ALANENIWNANaLaNeaTUnenals Smsfinen 13 mydne i open
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moid esophagus and significant esophageal dilation and tortuosity

2. Failure of multiple prior myotomy and/or dilatation

3. Associated reflux stricture
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Management of treatment failures
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Introduction

Hemosuccus pancreaticus (HP) is a rare and potentially life threat-
ening clinical entity and is described as bleeding from the ampulla of
Vater via the pancreatic duct. It was first described in 1931 by Lower
and Farrel who reported a primary splenic aneurysm rupture into the
main pancreatic duct while the name “hemosuccus pancreaticus” was
given by Sandblom in 1970. HP has been estimated to occur in about 1
in 1,500 cases of gastrointestinal (GI) bleedingl. It is usually occurs due
to the rupture of a visceral aneurysm into the main pancreatic duct.
Splenic artery pseudoaneurysm associated with chronic pancreatitis
represents the leading cause of this condition”. HP is often difficult to
diagnose, partly because of its rarity and due to its anatomical location
and also because the bleeding is often intermittent and difficulty to
diagnosed by esophagogastroduodenoscopy (EGD) in the intermittent
phaseg. Usually, it is a long period between first symptoms and the
diagnosisz’g. Here we reported our experiences in 3 cases of HP and

reviewed the literature.
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Case 1

A 43-year-old man with history of chronic alcoholism presented
with recurrent epigastric pain with passing melena for 4 years. An EGD
was performed and result was negative. Colonoscopy showed multiple
diverticula at right sided colon and he underwent to right half colec-
tomy. He remained having recurrent maroon stool. He was referred to
our institution for further investigations. At presentation, his hemody-
namic was stable. Contrast-enhanced computed tomography (CECT)
showed a 1.2 x 0.9 cm pseudoaneurysm arising from branch of splenic
artery with adjacent focal hemolysed hematoma and pancreatic duct
dilatation, as well as evidence of chronic pancreatitis (Figure 1). A rup-
tured pseudoaneurysm was diagnosed as the source of the bleeding.
The patient underwent angiography and coil embolization of the
pseudoaneurysm on the following day. Angiography revealed a small
outpouching lesion at branch of splenic artery, suggestive of saccular

aneurysm. Interlocking coils were used to embolization at distal part of

Figure 1 A. Non-contrast computed tomography (CT) of the abdomen showing multiple

small calcification of pancreas B. Contrast CT showed large pseudoaneurysm of

the splenic artery (white arrow).
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these aneurysm. Post embolization angiography showed total oblitera-
tion of pseudoaneurysm. He had no recurrent of GI bleeding at 3 months

follow up.

Case 2

A 47-year-old man had history of alcoholic cirrhosis, alcoholic
chronic pancreatitis with pancreatic pseudocyst at pancreatic body sta-
tus post percutaneous drainage and gastrocystostomy. He presented
with a 3-month history of recurrent passing melena. He was admitted to
other institution. EGD showed blood stained mucosa at second part of
duodenum. Colonoscopy showed melenic stained mucosa along colon
but the source of bleeding was not seen. During admission, he devel-
oped sudden severe epigastric pain with passage of melena. Hemody-
namic stability was maintained. CECT of the abdomen showed a large
pseudocyst (6.6 x 6.2 x 6.4 cm) with extravasation of contrast within the

cyst from left gastric pseudoaneurysm; it was diagnosed as hemosuccus

Figure 2 A. Angiography and embolization showing pseudoaneurysm of left gastric artery

(black arrow) B. Post coil embolization showed total occlusion of left gastric ar-

tery.
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pancreaticus. The patient was sent to our institutional for embolization.
Angiography (Figure 2) revealed a large pseudoaneurysm originating
from proximal branch of left gastric artery. Coil embolization at left gas-
tric artery were done. Post embolization angiography revealed total oc-
clusion of left gastric artery. No active contrast extravasation or
pseudoaneurysm was occurred. He was conservatively treated and was

well at a 12-month follow-up.

Case 3

A 5l-year-old man with history of chronic alcohol drinking, pre-

Figure 3 A. Computed tomography showing multiple small calcification of pancreas B.

Large pseudoaneurysm of the splenic artery (white arrow) C. Angiography and
embolization showing pseudoaneurysm of splenic artery (arrow) D. Post coil em-

bolization showed total occlusion of the pseudoaneurysm.
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sented with recurrent epigastric pain, hematemesis and near syncope.
He underwent EGD thrice but the cause of bleeding was unidentified.
CECT showed dilatation with enhancement at the proximal to mid part
of splenic artery, which is measured about 1.2 cm in diameter, multiple
calcifications at pancreatic head with dilated and irregularity of main
pancreatic duct. He underwent angiography which revealed a
pseudoaneurysm at the splenic artery. Embolization with coils was done

to the pseudoaneurysm. He had no re-bleeding at a 10-month follow up.

Discussion

HP is a very rare cause of upper GI bleeding. Our 3 cases of HP
and some case series in the literatures (Table 1) emphasize the uncom-
monness of the condition. Most patients are previously admitted for
evaluation of GI bleeding and were considered as obscure overt GI
bleeding. EGD revealed blood clot at second part of duodenum gave us
an important clue towards the diagnosis. Subsequently, all were diag-
nosed as HP due to pseudoaneurysm in splenic and gastric arteries.
These clinical scenarios emphasize the intermittent nature of bleeding
and the importance of examining the ampulla for in any upper GI bleed-
ing patients. During a bout of pancreatitis, pancreatic proteolytic en-
zymes could digest the arterial wall causing pseudoaneurysm, which
might bleed into pancreatic duct of Wirsung, raising the intraductal
pressure causing to severe abdominal pain. As the duct is decompressed
through ampulla, patient may also have elevated serum amylase and
lipase levels. This logical analysis of pathogenesis explains the triad of
abdominal pain (crescendo-decrescendo nature), elevated serum pan-

creatic enzymes and GI bleeding in HP patients4’5. In 80% of cases, HP
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Table 1. Summary of case series on hemosuccus pancreaticus (modified from Sreekantamurthy GG, Khan MJ,
Sethuraman T, el al. JOP 2017;18:166-9)

Author Cause Location Presentation Treatment  Re-bleeding
Mandaliya Pancreatitis with Pancreaticoduodenal Melena, upper Coil and glue No
cystic mass a. abdominal pain embolization
Janik CP with Lt. gastric a. Hematemesis, Coil No (2 years
pseudocyst Rt. Gastric a. upper abdominal  embolization follow up)
pain
Kapoor CP with Lt. gastric a. Melena, upper Surgical No (10 months
pseudocyst abdominal pain follow up)
Ray Acute necrotizing  Splenic a. Hematemesis Surgical No (26 months
pancreatitis follow up)
Gallstone GDA Hematemesis Surgical No (7 months
pancreatitis with follow up)
pseudocyst
Rammohan  Tropical CP Splenic a. (27 pts)  Hematemesis Embolization No (6months-15
(26 pts) GDA (9 pts) (16 pts) (29 pts) years follow up)
Alcoholic CP Intracystic a. (9 pts) Melena (48 pts) Surgery
(19 pts) SPDA (2 pts) Abdominal pain (16 pts)
Alcoholic acute SMA (1 pt) (31 pts)
pancreatitis (5 pts) SMV (1 pt) Worsening
Idiopathic anemia (47 pts)
pancreatitis (1 pt)
Sandbloom  CP (2 pts) Common hepatic ~ Upper abdominal ~ Surgery -
Atherosclerosis artery pain,
(1 pt) Splenic a. hematemesis,
melena
Zuchelli Idiopathic acute GDA Upper abdominal  Coil No (10 weeks
pancreatitis with pain, embolization  follow up)
pseudocyst hematemesis
Present report  Alcoholic CP Splenic a. (2 pts) Upper abdominal ~ Coli Yes, 1 of 3
(3 pts) Lt. gastric a. (1 pt)  pain, hematemesis, embolization (4 months
melena follow up)

CP, chronic pancreatitis; GDA, gastroduodenal artery; SMA, superior mesenteric artery; SMV, superior mesenteric vein;
SPDA, superior pancreaticoduodenal artery
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complicates an underlying pancreatic diseases’’. The etiologies of HP
in order were chronic alcoholic pancreatitis, tropical pancreatitis, acute
pancreatitis, and idiopathic pancreatitisl'&g. Clinical symptoms and signs
include upper GI bleeding as evidenced by hematemesis and malena, of
which malena is more common8. The hemorrhage is usually intermit-
tent, repetitive and, most often, not severe enough to cause hemody-
namic instability despite the usual arterial origin of bleeding. Abdomi-
nal pain was found up to 60% of patientsg. Other clinical signs are
nausea, vomiting, icterus, and a palpable and pulsating epigastric
mass 7. Due to the intermittent nature of the bleeding, the diagnosis is
difficult and often delayed.

The approach to HP is similar to the other causes of GI bleed-
ing. A detailed history and physical examination should be obtained
with attention to the risk factors. The next step is the identification and
localization of the source of the bleeding followed by definitive therapy.

EGD can visualize active bleeding via the papilla in 30% of
patients6. EGD is essential for ruling out other causes of upper GI bleed-
ing and in rare cases; active bleeding can be seen from the duodenal
ampulla® ™

Ultrasonography can be used to visualize pancreatic pseudocysts
or aneurysm of the peripancreatic arteries. Doppler ultrasound or dy-
namic ultrasound has been reported to be diagnosticg.

CECT is an excellent modality for demonstrating the pancreatic
parenchyma and can also demonstrate features of chronic pancreatitis,
pseudocysts, and pseudoaneurysms. On non-contrast CT, the charac-
teristic finding of clotted blood in the pancreatic duct, known as the

sentinel clot, is seldom seen. CT may show simultaneous opacification
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of an aneurysmal artery and pseudocyst or persistence of contrast within
a pseudocyst after the arterial phase. Again, these findings are only
suggestive of the diagnosis. Ultimately, angiography is the diagnostic
reference standard. Angiography identifies the causative artery and al-
lows for delineation of the arterial anatomy and therapeutic interven-
tion™ ¥ Angiography is the most sensitive diagnostic technique for a
visceral artery aneurysm or pseudoaneurysm. Its sensitivity is usually

greater than 90%° %

. The pseudoaneurysm arising from the splenic
artery is the most common location, followed by gastroduodenal artery,
vessel in the pseudocyst wall, superior pancreaticoduodenal artery, su-
perior mesenteric artery and ductal communication with the splenic
vein, respectivelyg.

There are 2 potential therapeutic approaches; interventional ra-
diological procedures and surgery. If the source of bleeding is found by
angiography then interventional radiographic procedures are the first
choice for initial management with immediate good results in 79-100%
of the cases and an overall success rate of 67%. The techniques for
intervention include embolization via prosthetic material, balloon tam-
ponade and stent placement. Coil embolization is the most frequently
described technique which is done our patient also. It stimulates throm-
bus formation in the pseudoaneurysmS’zo. Surgical treatment is indi-
cated when there is uncontrolled bleeding, persistent shock, failure of
embolization, rebleeding after embolization, or when initial angiography
shows no abnormal findings. The various surgical procedures include
distal pancreatectomy and splenectomy, central pancreatectomy,
intracystic ligation of the blood vessel, aneurysm ligation and bypass

graft. Most surgical procedures have shown success rates of 70-85%, at
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the same time operative mortality rates of 10-50% have been reported in

the literature. The rate of re-bleeding after surgery is 0-5% %

Conclusion

HP is a rare cause of GI bleeding and should be included in the
differential diagnosis of intermittent GI bleeding, particularly alcoholic
patients, even when they do not have a history of chronic pancreatitis.
HP is an arterial bleeding and potentially life threatening if diagnosis is
delayed. Clinical presentation of HP was intermittent passing melena
with abdominal pain in patient who had risk or history of acute or
chronic pancreatitis or pseudocyst. EGD revealing blood clot at second
part of duodenum gives the clue for diagnosis. Diagnosis is based on
mainly CECT and angiography. Therapeutic options consist of selective
embolization and surgery. The interventional procedure is the first-line
treatment and surgical treatment should be considered only when the
patient is unstable, negative angiography or unsuccessful interventional

therapy.
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Reactive Chromoendoscopy
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