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Scientific Session 1

Current Surgical & pathologic Issues
In Neoadjuvant treatment
for Pancreatic cancer: Opinions
from Japan Pancreas Society
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E/ Il-/ i/ / H Curriculum Vitae

Tsutomu Fujii

University of Toyama, Japan

2

®
st Al gt 2010~ Fellow of American College of Surgeons

2003-2006 Graduate School and Faculty of Medicine, Nagoya University
Degree: Ph.D. 2006

1993 Graduation from Nagoya University School of Medicine,
Nagoya, Japan Degree: M.D. 1993

®
2 2 A} &t 2020.6- Vice Director, Comprehensive Cancer Center,

Toyama University Hospital (concurrent)

2020.2- Director, Breast Cancer Advanced Treatment and
Reconstruction Center, Toyama University Hospital(concurrent)

2019.4- Deputy director of the Toyama University Hospital (concurrent)

2018.9- Director, Pancreas and Biliary Center, Toyama University
Hospital (concurrent)

20174~ Professor and Chairman, Department of Surgery and Science,
University of Toyama

2013- Associate Professor, Department of Gastroenterological
Surgery (Surgery Il), Nagoya University

2011- Chief of the Division of Pancreatic Surgery

2008- Assistant Professor, Department of Surgery Il, Nagoya University

2006-2008 Research Fellow, Massachusetts General Hospital Cancer
Center and Harvard Medical School,  Boston, USA

2003-2006 Graduate School and Faculty of Medicine, Nagoya University
Degree: Ph.D. 2006

2000-2003 Staff member, Department of Surgery Il, Nagoya University

1994-2000 Staff member, Department of Surgery, Komaki City Hospital

1993-1994 Postgraduate surgical training, Komaki City Hospital
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Scientific Session 1
Current Surgical & pathologic Issues in Neoadjuvant treatment for Pancreatic cancer: Opinions from Japan Pancreas Society

Surgical strategies in multidisciplinary

treatment for pancreatic cancer including
neoadjuvant treatment

Tsutomu Fujii (University of Toyama, Japan)

The number of annual deaths due to pancreatic cancer is increasing every year, and a cure is
achieved in less than 10% of patients. In pancreatic cancer, which is an incurable disease, improved
results have begun to be reported due to the advancement of multidisciplinary treatment, including
state-of-the-art chemotherapy regimens and improvements in perioperative procedures and
management.

In resectable pancreatic cancer, neoadjuvant treatment and upfront surgery were compared in the
Prep-02/JSAP-05 trial, a multicenter, randomized, controlled phase 3 trial in Japan. This trial showed
that patients who underwent neoadjuvant chemotherapy using gemcitabine and S-1 had
significantly longer overall survival (OS) than patients who underwent upfront surgery (median OS,
36.7 months vs. 26.6 months, respectively) (Unno M, et al., ASCO-GI 2019). Neoadjuvant treatment is
the new standard even for patients with resectable pancreatic cancer.

In borderline resectable (BR) pancreatic cancer, neoadjuvant treatment followed by surgery is
typically performed because the prognosis is poor in patients who undergo upfront surgery. In a
Korean phase II/1II study of neoadjuvant chemoradiation with gemcitabine in patients with BR
pancreatic cancer, the prognosis in the upfront surgery group was significantly poor, and the study
was stopped early (Jang JY, et al. Ann Surg 2018). The type of regimen, duration of treatment, and
timing of surgery require further study.

In the treatment of unresectable (UR) pancreatic cancer, the most innovative recent change is the
introduction of FOLFIRINOX and nab-paclitaxel as an effective protocol. By multidisciplinary
treatment using them, there are increasing cases in which resection is possible in pancreatic cancer
which was unresectable at the time of initial diagnosis. This additional surgical resection is called
“Adjuvant surgery” or “Conversion Surgery’, implying strategy-conversion. There is still no clear

evidence on the validity and usefulness of this option; however, good prognosis has been reported in
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Scientific Session 1 Current Surgical & pathologic Issues in Neoadjuvant treatment for Pancreatic cancer: Opinions from Japan Pancreas Society

locally advanced UR (UR-LA) pancreatic cancer patients little by little. However, a multidisciplinary
treatment including regimen, duration of treatment, and timing of surgery require further study as
well in UR-LA pancreatic cancer. In addition, surgery for UR-LA pancreatic cancer requires
advanced techniques such as portal vein and arterial resection. In conversion surgery for metastatic
(UR-M) pancreatic cancer, a thorough verification will be required in the future.

I will review previous reports, especially about conversion surgery for initially unresectable locally
advanced pancreatic cancer following multidisciplinary treatment, and state the experience

including combined radiotherapy and surgical results in our institution.
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ﬂ/ Il-/ _)t/ / H Curriculum Vitae

Yuichi Nagakawa

Department of Gastrointestinal and Pediatric Surgery,
Tokyo Medical University, Japan

®
st Al gt 1994 School of Medicine, Tokyo Medical University, Tokyo, Japan
2002 Doctor of Medical Science, Tokyo Medical University, Tokyo, Japan
®
A Al 1994~ Tokyo Medical University Hospital, Surgery, Resident
1996- Tokyo Medical University Hachioji Medical Center, Surgery,
Clinical fellow
1998- Tokyo Medical University Hospital, Surgery, Clinical fellow
2002- Johns Hopkins University, Surgery, Research Fellow
2004~ Toda central Hospital, Surgery
2006- Tokyo Medical University Hospital, Surgery, Assistant Professor
2017- Tokyo Medical University Hospital, Surgery, Associate Professor
2021- Tokyo Medical University Hospital, Surgery, Professor
®
E 0| Al S 2004 Society for Surgery of the Alimentary Tract Residents and
fellows research Award
2008 Japanese College of Surgeons Award
2016 Japanese Society for Endoscopic Surgery Karl Storz Award
2019 Japanese Society of Hepato-Biliary—Pancreatic Surgery Award
2021 Japanese Society of Hepato-Biliary—Pancreatic Surgery Award
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Scientific Session 1
Current Surgical & pathologic Issues in Neoadjuvant treatment for Pancreatic cancer: Opinions from Japan Pancreas Society

Is minimally invasive surgery could be

applied to pancreatic cancer after NAT?
Limitation and pitfall

Yuichi Nagakawa (Tokyo Medical University, Japan)

Patients with resectable and borderline resectable pancreatic cancer considered to already have
microdistant metastasis, because most of the recurrence patterns postoperatively are distant
metastases. Multimodal treatment dramatically improves prognosis; thus, pre- and post-optative
chemotherapy is essential for long term survival. Therefore, surgery considering multimodal
treatment is needed. Recently, minimally invasive surgery has become more common for various
digestive disease. Minimally invasive pancreatic resection (MIPR) for pancreatic cancer, including
pancreaticoduodenectomy and distal pancreatectomy, is now a treatment option for pancreatic
cancer. However, the indications of MIPR after neoadjuvant chemotherapy (NAT) for resectable and
borderline resectable pancreatic cancer remains unclear. Considering indication of the MIPD, there
seem to be two issues; 1) What is the appropriate dissection range for resectable and borderline
resectable pancreatic cancer after NAT? 2) What are the surgical skills of MIS required to safely
dissect the range? MIPR expert discussion may be needed because of the lack of evidence for these

issues.
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ﬂ/ Il-/ _)t/ / H Curriculum Vitae

Yoko Matsuda

Oncology Pathology, Department of Pathology and Host-Defense,
Faculty of Medicine, Kagawa University, Japan

4/2019- Professor, Department of Pathology and Host-Defense,
Faculty of Medicine, Kagawa University

12/2013-3/2019 Chief pathologist, Department of Pathology, Tokyo
Metropolitan Geriatric Hospital and Institute of Gerontology,

10/2015-11/2015  Observer fellow, Massachusetts General Hospital, USA

4/2007-11/2013 Assistant Pathologist, Pathology, Nippon Medical University
Hospital, Tokyo, Japan

7/2003-3/2007 Assistant Pathologist, Pathology, Kagawa University Hospital,
Kagawa, Japan

4/2002-6/2003 Clinical Staff, Internal Medicine, Maoka Hospital, Kagawa,

PR

Japan
4/1998-2002 Clinical Staff, Internal Medicine, Kagawa University, Kagawa,
Japan
®
E 0| A} S Age-related pathological changes (telomere, telomerase)

Treatment-related pathological changes of the cancer
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Scientific Session 1
Current Surgical & pathologic Issues in Neoadjuvant treatment for Pancreatic cancer: Opinions from Japan Pancreas Society

Current pathologic grading systems to

evaluate chemoradiation responsiveness after
NAT in PDAC. It's implication and Limitation

Yoko Matsuda (Kagawa University, Japan)

Recently, neoadjuvant therapy (NAT) has been increasingly used to control local tumor spread and
micrometastasis of pancreatic ductal adenocarcinoma (PDAC). Volume reduction by NAT
contributes to the increased number of curative resections with fewer complications and provides
better clinical outcomes in PDAC patients. NAT has improved the survival rates in patients with both
resectable and borderline resectable/locally advanced PDAC. Pathological features of the tumor after
NAT are critical for improving prognostic stratification in these cases. For instance, marked fibrosis,
perineural invasion, muscular vessel invasion, and tumor stage have been associated with prognosis.
In addition, the extent of tumor regression after NAT has been reported as a predictor of clinical
outcomes after resection; thus, it is important to establish a pathological grading system to assess the
extent of tumor regression that is clinically relevant and practical. Currently, there are multiple tumor
regression grading systems available for post-neoadjuvant pancreatic resections, and only few studies
have compared the clinical relevance and practicality of these systems. The most commonly used
tumor regression grading system worldwide is the College of American Pathologists (CAP) system.
Recently, a new system was introduced by The University of Texas M.D. Anderson Cancer Center
(MDA). Furthermore, Evans' grading system has been commonly used in Japan, and the Japan
Pancreas Society (JPS) has recently introduced other grading systems. The MDA system is similar to
the CAP system, but the former is three-tiered system instead of being four-tiered. The CAP and
MDA grading systems require estimating the tumor bed (considered to reflect treatment-related
fibrosis secondary to tumor cell death) and evaluating the proportion of the residual tumor. Evans’
and JPS require estimating the proportion of necrosis. There are conflicting reports regarding the
reproducibility and prognostic performance of the tumor regression grading systems. Furthermore,
appropriate tissue sampling from surgically resected pancreatic cancer after neoadjuvant therapy
has not been elucidated. Further studies are warranted to determine appropriate methods of the
pathologic evaluation for PDAC patients after NAT.
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Chylous ascites;
What is it and how do we manage?
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Scientific Session 2
Chylous ascites; What is it and how do we manage?

Anatomy, physiology, definition and

current treatment for chylous ascites

O] &3 (= FlH)
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Curriculum Vitae
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Ewha Womans University

Post—graduate School, College of Medicine, University of
Ulsan, Degree of Master of Medical Science
Post—graduate School, College of Medicine, University of
Ulsan, Degree of Doctor of Philosophy

Internship, Asan Medical Center

Residency, Department of Radiology, Asan Medical Center
Clinical Fellow, Chest and Cardiovascular Section, Dep. of
Radiology, Asan Medical Center

Clinical Instructor, Chest and Cardiovascular Section, Dep. of
Radiology, Asan Medical Center

Assistant Professor, Chest and Cardiovascular Section, Dep. of
Radiology, Asan Medical Center

®
st & A} &t 2004-2010
2012-2014
2015-2017
®
A=A g 2010-2011
2011-2015
2015-2017
2017-2020
2020-Present
®
E 0| Al S Research field:
Aeozt =72l tets] shaths

Lymphatic disorder, Valvular heart disease, Coronary artery
disease, Aorta disease

Computed tomography, Cardiac magnetic resonance imaging,
Dynamic MR lymphangiography



Scientific Session 2
Chylous ascites; What is it and how do we manage?

Normal Anatomy and Function of the Central Lymphatics

Postoperative Chylous Ascites
* Risk factors

Dynamic MR Lymphangiography Protocol
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Scientific Session 2 Chylous ascites; What is it and how do we manage?

I Normal Anatomy and Function

of the Central Lymphatics

I8 Normal Anatomy of the Lymphatics

Lymphatic system
- Acirculatory system that drains lymphatic fluid from the blood vessels
- Alinear network of lymphatics and secondary lymphoid organs (lymph
nodes, spleen, Peyer's patches and mucosal tissues- the nasal associated
It lymphoid tissue, adenoids, and tonsils)
Right lymph duct A | Return lymph fluid to the bloodstream by the subclavian veins
4 Lymph vessels: fluid drainage and pump lymph fluid using smooth muscles
and skeletal muscle contractions
Larger lymph vessels: have valves to prevent backflow
Lymph node: an organized lymphoid tissue where the lymph passes, located
at intervals along the lymphatics

. /) Thoracic duct
Lymphatics of " R oracic ducf

Tissue
N Venule i »
From the interstitial space of

tissues, accumulated fluid
from capillaries or protein
leakage enters lymph
vessels.

g Lymphatic vessels

14 | 697} F=2g9l2sts] ster3]
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mphatic system
A circulatory system that drains lymphatic fluid from the blood vessels

- Alinear network of lymphatics and secondary lymphoid organs (lymph

nodes, spleen, Peyer's patches and mucosal tissues- the nasal associated
lymphoid tissue, adenoids, and tonsils)

- Return lymph fluid to the bloodstream by the subclavian veins

Thoracic duct

- Lymph vessels: fluid drainage and pump lymph fluid using smooth muscles

and skeletal muscle contractions

- Larger lymph vessels: have valves to prevent backflow
- Lymph node: an organized lymphoid tissue where the lymph passes, located

CENTRAL ILLUSTRATION: Macroscopic and Microscopic Organization of the
Lymphatic System

(s

i T

010 20 30 40 50
Volume (nl)

Itkin, M. et al. J Am Coll Cardiol. 2021;78(3):278-90.

at intervals along the lymphatics

Tissue
x Venule . "
From the interstitial space of

tissues, accumulated fluid
from capillaries or protein
leakage enters lymph
vessels.

Lymphatic vessels

Lymph vessels of the lower body and abdominal
organs drain into the cisterna chyli, which, in turn,
transitions into the thoracic duct that runs

through the mediastinum.
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Scientific Session 2 Chylous ascites; What is it and how do we manage?

I8 Normal Anatomy of the Lymphatics

Thoracic duct

* Enters the posterior mediastinum through the
diaphragmatic hiatus

» Starts from the right anterior part of the spine,
between the azygos vein and the aorta, behind the
esophagus of the thoracic cavity (covered by the
right mediastinal pleura)

+ Cisterna chyli: defined as a 200 % dilatation of the thoracic duct

I8 Normal Anatomy of the Lymphatics

Thoracic duct

» Gradually passes through the middle line (the level
of thoracic vertebra 4-5) from the posterior thoracic
aorta and esophagus to the left anterior spine

* Located in the left upper mediastinal segment of the
esophagus, posterior to the left subclavian artery,
and connected to the left mediastinal pleura

* Finally, from the superior thoracic foramen goes out
of the jugular root and enters the left venous angle

+ Cisterna chyli: defined as a 200 % dilatation of the thoracic duct

16 | #1697} F=2g )zt s3]



Cisterna chyli

Lumbar
LNs

I8 Normal Anatomy of the Lymphatics

MR Lymphangiography

. Left subclavian vein

Cisterna chyli

Lumbar
LNs

o Lumbar

o s
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Scientific Session 2 Chylous ascites; What is it and how do we manage?

I8 Function of the Lymphatics '

Description of function When lymphatics impaired

1. Fluid transport Removal of interstitial fluid from tissue into lymph ~ Edema accumulates in tissues when

_ inflammation occur
fluid

2. Fat and protein Absorbs and transports fatty acids, fats Edema, ascites, feeding intolerance
transport ' (infant or child), diarrhea (protein
(ChylominOﬂS) and proteins from the digestive |oosing emeropathy)’ malnutrition

system

:’r';:l‘;':;':'te cell Transports white blood cells (primarily lymphocytes) IMPaired adaptive immune responses
and dendritic cells to lymph nodes (adaptive
immune responses)
Immune system encounters pathogens, microbes,
and other immune elicitors that are filtered from the
lymph fluid

4. Cancer spread One of the main ways that tumors can spread o distant parts of the body

I

Postoperative Chylous Ascites

18 | A6oxt sr=aolte}s] shet)3]




T (ZAt|CH FAkOIHIN: Radiologic Diagnosis and Intervention for Postoperative Chylous Ascites

II¥ Postoperative Chylous Ascites

Incidence of chylous ascites after abdominal surgery

Gynecological pelvic surgery: 0.17% to 2%

Colorectal surgery: 1.0% to 6.6%

Hepatic surgery including liver transplantation: 4.7%

Nephrectomy: 3.8% to 5.1%

Pancreatic surgery: 1.0%to 11%

Am J Surg, 211 (2016), pp. 206-213

Laboratory findings typical for chylous ascites

Amylase-poor, bilirubin-poor, and chylomicron-rich

drainage fluid with a triglyceride concentration greater

than 110 mg/dL or greater than 1.2 mmol/L

May cause significant morbidity including malnutrition, dehydration,

immunosuppression, or septic complications because of superinfection.

II¥ Postoperative Chylous Ascites

Risk factors of postoperativechylous ascites

Higher age

Female

Preoperative ascites

Low preoperative albumin

Chronic pancreatitis

Preoperative chemotherapy

Retroperitoneal tumor invasion
Tumors fed by the SMA

Number of lymph nodes removed
Manipulation of the paraaortic area

Concomitant vascular resection

Increased intraoperative blood loss
Right-sided hemicolectomy

Early enteral feeding (via feeding
tube or feeding jejunostomy within

48 hours postoperatively)

Am J Surg, 211 (2016), pp. 206-213

Table 2 Incidence of chylous ascites differentiated by type
of surgery

Patients
with chylous
Patients ascites Percentage

Gynecological surgery

Han et al 4,119 7 A7

Thao et al 997 9 90

Tulunay et al' 1514 2% 2.00
Urological surgery

Evans et al’ 329 23 1.0
Colorectal surgery

Nishigori etal” 907 9 1.00

Matsuda et al** 135 9 6.50

Baek et al™ 721 48 6.60
Hepatic surgery

Yilmaz et al™ 516 24 4.0
Pancreatic surgery

van der Gaag etal’ 609 66 11.0

Kuboki et al 2,002 21 1.00

Noji et al'’ 138 1 8.00

Aoki et al 65 5 1.70

Assumpcao et al” 3532 47 130

Malik et al' 105 7 6.70

Madanur et al 138 3 2.20

Kaas et al 163 12 7.40
Nephrectomy

Capocasale et al”” 208 8 3.80

Kim et al” 622 32 5.10
Gastrectomy with D3 lymph node dissection

Yol et al”’ 34 3 8.8
Gastrectomy with D1 or D2 lymph node dissection

Bo et al 302 1 33

Kunisaki et al” 152 1 .66
Gastrectomy and pancreaticosplenectomy

Loetal” 127 3 2.40
Hyperthermic intraperitoneal chemotherapy

(otte et al™ 12 1 8.00

Table 3 Summary of risk factors for postoperative chylous
ascites with the respective ORs or HRs

OR/HR P value

Higher age

Baek et al® No data 017
Female sex

van der Gaag et al’ 1.78 (OR) 034
Surgeon

Baek et al'” No data <01
Preoperative ascites

Yilmaz et al'"® 2.8 (HR) 04
Low preoperative albumin

Yilmaz et al"® No data 04
Chronic pancreatitis

van der Gaag et al 2.52 (OR) 016
Preoperative chemotherapy

Evans et al”® 1.24 (OR) 021
Retroperitoneal tumor invasion

Kuboki et al 5.19 (OR) 031
Tumors fed by the superior mesenteric artery

Nishigori et al*’ No data <01
Number of lymph nodes removed

Tulunay et al’ No data 001

Assumpcao et al*’ 1.07 (OR) 007
Manipulation of the paraaortic area

Kuboki et al 11.74 (OR) <.001
Concomitant vascular resection

Assumpcao et al 8.25 (OR) 004
Increased intraoperative blood loss

Evans et al”® 1.33 (OR) <.001
Right-sided hemicolectomy

Baek et al”® No data 013
Early enteral feeding

Kuboki et al 14.13 (OR) <.001

Noji et al"” No data 004

HR = hazard ratio; OR = odds ratio.

A692t =32l tets] shat 9
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II¥ Postoperative Chylous Ascites

In pancreatic cancer surgery, where extensive soft tissue and lymph node clearance is
indispensable

Chyle leak after pancreatic cancer surgery (pancreaticoduodenectomy, total
pancreatectomy): incidence up to 11-16%

In 609 patients with pancreaticoduodenectomy,

Postoperative day 6 (median; interquartile range 5 to 8), generally after introduction
of a normal (polymeric low-chain-triglyceride) diet

_ Female gender (odds ratio, 1.79; 95% Cl, 1.05 to 3.03) and chronic pancreatitis at
pathology (odds ratio, 2.52; 95% CI, 1.19 to 5.32) were independently associated
with development of isolated chylous ascites

O Significantly associated with prolonged hospital stay (p = 0.002)

JAm Coll Surg, 207 (2008), pp. 751-757
World J Surg, 37 (2013), pp. 2918-2926

II¥ Postoperative Chylous Ascites

Criteria Grade A Grade B Grade C

Clinical conditions Well Often well Il appearing ChleUS ascites after pancreat]COdUOdeneCtomy

Signs of infection No No Yes

is 11%, but clinically significant chylous ascites
Ultrasound|CT (if obtained) Negative  Negative/positive  Positive oceurs in 4% (g rades B and C)
Duration of CA production <7d 7-14d >14d

Dietary measure Yes

Persistent drainage Y Usually yes

Surgical intervention Y No

Prolongation of hospital stay:

Readmission’

CA, chylous ascites.

J Am Coll Surg, 207 (2008), pp. 751-757
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II¥ Postoperative Chylous Ascites

Extensive lymphadenectomy (P = 0.002) and postoperative portal/mesenteric venous
thrombosis (P = 0.009) were independently linked with a higher incidence of chyle leak after

pancreatic surgery. World J Surg, 37 (2013), pp. 2918-2926

Pre-existing diabetes, resection for malignancy, distal pancreatectomy, duration of surgery 180
min or longer, and concomitant pancreatic fistula or abscess were independent risk factors for
chyle leak after pancreatic surgery.

87% of isolated chyle leaks and 70% of coincidental chyle leaks resolved with conservative
management within 14 days. Initial and maximum drainage volumes were associated with

duration of hospital stay and success of therapy by 14 days.
Br J Surg, 104 (1) (2016), pp. 108-117

II¥ Postoperative Chylous Ascites

A good outcome with conservative treatment

Table 4 Conservative treatment in chylous ascites
Treatments Patients Patients cured Percentage Duration (days)

i MCT diet alone
Conservative manadrasps 12 9 75.0 5
. TPN alone
- Oral cessation Wi 1 1 5
Malik et al*” 7 6 7.5 (median)

- Medium chain trigEEEEy 21 16 29 (media)
Kuboki et al’ 9 9 19 (median)

i TPN or MCT diet (no differentiation)
Peritoneovenous sh van der Gaag et al’ 66 66 3.5 (median)
Zhao et al’ 9 9 7 (median)
Tulunay et al® 2% 17 28 (median)
. . ’ Matsuda et al'* 9 9 No data
Surgical ligation (dir EEESIE 8 8 7.4 (mean)
Assumpcao et al*’ 41 40 13 (median)
Madanur et al** 3 3 28 (median)
Nishigori et al** 8 8 4 (median)
TPN + primary addition of octreotide
Kuboki et al’ 1 1 12 (median)
TPN or MCT diet + primary addition of octreotide
(apocasale et al”® 8 8 12.3 (mean)

Radiological interve

MCT = medium chain triglyceride; TPN = total parenteral nutrition.
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II¥ Postoperative Chylous Ascites

Treatments
Surgical and interventional approaches: for cases that are refractory to conservative

treatment

Bipedal lymphangiography with lipiodol: a promising tool with occlusion rates of the

chylous leakage reaching up to 70%. Acta Radlol 2011;52:305-11.

The evidence for treatment of chylous ascites not amenable to conservative treatment
or lymphangiography is extremely scarce. In these cases, open surgical ligation of the
leaking vessels or the im-plantation of a peritoneovenous shunt are an option, although

they carry a higher rate of morbidity. J Gastrointest Surg 2008:12:1915-23

111
Dynamic MR Lymphangiography
Protocol
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t1h): Radiologic Diagnosis and Intervention for Postoperative Chylous Ascites

Il Lymphatic Images

Traditional techniques

- Method: Intradermal lymphoscintigraphy and surgical cannulation of lymphatic vessels
followed by injection of an oil-based contrast material

- Limitation: contrast material dilution, venous contamination, prolonged imaging duration,
and insufficient anatomic detail due to overlapping structures

- Do not provide sufficient evaluation of the central lymphatics

MR imaging with T2 weighted sequence only
- Artifacts related to other fluid filled organs, breathing, peristalsis, cardiac pulsation
- Not definite information of lymphatic anatomy including the leak site,

but visualize the location of accumulated fluid

Lack of dynamic information (reflux or collaterals)

I} Dynamic MR Lymphangiography Protocol

3-T MR machine, body coil

Scan range: Whole thorax and abdomen

Noninvasive MR lymphangiography (T2WI, static information), optional
Dynamic MR lymphangiography with groin intranodal injection
Post-processing: Maximal intensity projection (MIP)

[— Total acquisition time: 30 - 50 min ﬁ

T2 TSE fat sat (FS) Dynamic T1 e THRIVE FS enhance
T1 eTHRIVE FS Thorax + Abdomen
(10-20 min) (20 min)

Optional

T— long period of time, eating ice cream 2 hours before the
MRI (also for conventional lymphangiography) will help

** |f the patient has been controlling the diet (low fat) for a
e
increase the lymph fluid.
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\ HIB Dynamic MR Lymphangiography Protocol

Image acquisition time: 30 min

)l Different enhancement timing
B - Adults: contrast media reaches the thorax about 3 min after the injection of the
mixture of saline and contrast media (3-4 cc, each side, 1-2 cc/kg)
* Pediatrics: shot simultaneously while injecting the mixture of saline and contrast
media (1-2 cc, each side, contrast media amount; 1-2 cc/kg)

If the lymphatic anatomy is not clear, repeat the injection of contrast media
Abdomen

- Evaluation of cisterna chyli for pre-interventional planning
- Dynamic acquisition with breath-hold, if chylous ascites is suspected.

IV
AMC experiences
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T (ZAt|CH FAkOIHIN: Radiologic Diagnosis and Intervention for Postoperative Chylous Ascites

12 patients with chylous ascites among 62 patients who underwent dynamic MR lymphangiography

Liver cirrhosis ~ None Non-traumatic
RCC Right nephrectomy Postoperative
Lymphoma None (chemotherapy) Non-traumatic
Lymphoma (DLBCL) Laparoscopic lymph node excision biopsy Postoperative

TAH & BSO PLND
Ovarian cancer  PALND(paraaortic lymph node dissection) Postoperative
Total omentectomy, appendectomy, low anterior resection

Angioinvasive
paraganglioma of ~ Open excision, retroperitoneal tumor Postoperative
retroperitoneum

Colon cancer  Laparoscopic right hemicolectomy Postoperative

Pancreas cancer  PPPD Postoperative

Pancreas cancer  PPPD Postoperative

Pancreas cancer  Total pancreatectomy with splenic vein resection Postoperative
LAM Uterine myomectomy Postoperative (probably)

Liver cirrhosis None Non-traumatic

+ No leak (possible peripheral leak)
+ Abdominal central lymphatics injury
Partly + (iliac chain) - Fail to visualize probably d/t large lymphoma

+ i Fail to visualize probably d/t large LNs

Fail to visualize, due to prior radiological lymphatic

+ L
embolization

No leak (possible peripheral leak)
No leak (possible peripheral leak)
Fail to visualize
Abdominal central lymphatics injury

No leak (possible peripheral leak)

Abdominal (iliac) central lymphatics injury

+ No leak (possible peripheral leak)

Total 1112
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Treatment

ntervention| Surgical Intervention | Resolution (duration of prolonged a

Liver transplantation Improved
None Fail

None Improved
None Improved
+ (3 times) None Improved
- None Improved
None Improved

None Improved

O 00 ~N O O b W D -

None Improved

—_
o

, hepatic) Ligation of lymphatics Improved

—
—_

Lymphovenous anastomosis Partially improved (still PCD +)

=
N

Planning NA

312 NA

Chylous ascites secondary to liver cirrhosis Case No. 1

The mechanism for chylothorax secondary to cirrhosis is due to portal

hypertension causing rupture of small lymphatics and leakage of whole intestinal
Romero S et al. CHEST 1998;114(1):154-9.

lymph into ascitic fluid, which then passes through diaphragmatic recesses.
Marl Nau et al. CHEST 2017;152(4) A512.

57/F

Chylothorax and chylous ascites iﬂﬁ ¢

No visible rupture or leakage of the large lymphatic structures.
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2017-12-1 Liver transplantation

Case No. 1

2018-1-22 CXR: Decreased right pleural effusion and ascites

latrogenic Abdominal Lymphatic Injury

73 s/p Right nephrectomy (2 years ago)

MR lymphangiography

Direct puncture of the
leak site

Contrast leakage at right side of L3 level

Case No. 2

Direct puncture of the leak site and

visualization of leak using contrast media

A692} = F2ltete]

Shat3]
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Scientific Session 2 Chylous ascites; What is it and how do we manage?

latrogenic Abdominal Lymphatic Injury Case No. 2

MR lymphangiography

CT scan during conventional
Contrast leakage at right side of L3 level lymphangiography
. .

N i . L
. 4 Viw y L ¥ B e
6 m. . A { ‘ . :
S Direct puncture of the leakage site and

injection of n-butyl-2-cyanoacrylate (NBCA)

Retroperitoneal lymphoma presenting chylous ascites Case No. 4

47IF " p|BCL, chemotherapy (no prior surgery)

2020-3-14, DLBCL

Persistent chyous ascites for 3 months ARLER ez e

28 | A697} st olze}3] Shat3)




TEH (Ato|r FAtolstnl): Radiologic Diagnosis and Intervention for Postoperative Chylous Ascites

=

Chylous ascites after pancreas surgery SEEL Gl

67/F S/P Pancreas, small intestine, (duodenum, jejunum), common bile duct, completion total
pancreatectomy with splenic vein resection; RESIDUAL MUCINOUS (COLLOID) CARCINOMA

10.00w

* 50cc milk with melted butter ingestion 3hrs before operation

peritoneal mass just below midlin incision -) Frozen Bx. : fat necrosis, no tumor

ascites (+) : chyle, 800cc
8 adhesion (+) : liver, colon, A-loop, stomach, retroperitoneum
: & - visible chyle leakage : stomach lesser curvature 52 L. liver OFH0] retroperitoneum 2 THEl= R20|A chyle0| A
~ OJLEZ. ) severe adhesionZ leakage?t QE lymphatic vessel 2 22517 &S blind2 420 Z4 prolene suture

ligationZ A&

ol

- AZEAUA chyle leak S0 7|EH EZLY T2 2O|MT 27140l chyle leak BlE 2 21T,

Case No. 11

Chylous ascites after gynecological surgery

30/F  S/P Uterine myectomy (underlying LAM)
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30

Case No. 11

Summary

Anatomy and Function Dynamic MR
of Lymphatics Lymphangiography

Right lymphatic duct + Sedation (pediatrics)
Thoracic duct system Local anesthesia
Fluid transport Groin intranodal selection
Fat and protein transport T2W
Immune cell transport Dynamic enhancement
(Cancer spread route) Cover thorax and
abdomen

5 Leftsubclavianvein

A692} =3 2l tete] skt
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Risk Factors of Chylous Ascites after

Abdominal Surgery

Higher age

Female

Preoperative ascites

Low preoperative albumin

Chronic pancreatitis

Preoperative chemotherapy
Retroperitoneal tumor invasion
Tumors fed by the SMA

Number of lymph nodes removed
Manipulation of the paraaortic area
Concomitant vascular resection
Increased intraoperative blood loss
Right-sided hemicolectomy

Early enteral feeding
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Scientific Session 2
Chylous ascites; What is it and how do we manage?

Surgical treatment for chylous ascites with

case

SAG @A)
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O Case Presentation

If the common hepatic artery has to be

resected during pancreaticoduodenectomy,
what will happen next?

O|AE (&4t
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Case Presentation O

Successful endoscopic management of

gastrojejunostomy (GJ) perforation after
hepatopancreatoduodenectomy (HPD)

A7 daod)
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Case Presentation

Lap. Choledochal cyst excision

$EE (FEY

Name: Ol Kim
AgelSex: 65/F
CIC: abd. discomfort

Lab findings
WBC/Hb: 6,500/14.8
Pro/Alb: 5.6/3.2 ASTI/ALT : 22/14
TB/DB 0.4/0.1 ALP66 GGT 16
PT/aPTT: 98%(1.06 INR)/35.9

I CA19-9 8.1 U/mL CEA®6.61
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{EL (7H=EI9|CH): Lap. Choledochal cyst excision
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Q Case Presentation

Rare malignant neoplasm of pancreas:

carcinosarcoma

oju]F (N

Case presentation

Female, 65 years old

* Chief complaints

— Abdominal pain, Weight loss

* Present lllness

- TN E TEREH AEE =5, NSHLE EFROAM Al
o CT4) pancreas mass ‘& 74 £| Offurther evaluation<%| St

of Ly 22t

SNUH :%(;l;:.T:LATIONAL UNIVERSITY
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0|0|2 (M=2lCH): Rare malignant neoplasm of pancreas: carcinosarcoma

s/p LC ‘17.08.30

* Social history

— General weakness/weight loss (-/-)
— Abdominal pain (-)

* Past medical history * Physical examination
— Leiomyomas — Abdomen soft, flat
s/p TAH ¢ BS ‘04.12.07 tenderness (-)
— GB polyp

* Lab findings
— LFT : unremarkable

— Alcohol/ Smoking (-/-) — Tumor markers

* CEA:75.7 ng/mL

* Review of system * CA19-9:238ng/mlL

SNUH E} SEOUL NATIONAL UNIVERSITY
HOSPITAL

2021.03.22 CT
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Case Presentation

2021.04.02 FDG PET

SNUH B SEOUL NATIONAL UNIVERSITY
HOSPITAL
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0|0|2 (M=2lCH): Rare malignant neoplasm of pancreas: carcinosarcoma

s/p PC-15t pembro #11 ('21.04.12-°21.10.29)
s/p SABR 35Gy/5Fx ('21.11.22-21.11.26)

s/p PC-15t pembro #11 ('21.04.12-°21.10.29)
s/p SABR 35Gy/5Fx ('21.11.22-21.11.26)

21.04.02 21.11.25
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Case Presentation

s/p PC-1st pembro #11 ('21.04.12-'21.10.29)
s/p SABR 35Gy/5Fx ('21.11.22-21.11.26)

CA 19-9

238 OP

250

200

150

100

50

o
\,@” v&?:
& 5

oy Dy

CEA
o OP
757 76.5
80 733 '
70
60
50
40
5 3.9
15,
20 8138 104 99101 9 91 106 12
10 2.8 1522 16
0
o > % P » N o ® S
N N N S N N I\ & &
& & N2 & N N & v N
o o '1, s o o o o

SNUH SEULMATIONAL DNIVERSITY

Operation (2021-12-07)
* Robotic pylorus resecting pancreaticoduodenectomy

* Op findings

*  Adhesion around umbilicus d/t previous op

¢ SMVE} abutmentE|0{QIio Lt 2| =

It

«  Other organ invasion2 &t & | X| oF

* Total OP time : 255 min
EBL : 250 cc

SNUH E SEOUL NATIONAL UNIVERSITY
HOSPITAL
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0|0|2 (M=2lCH): Rare malignant neoplasm of pancreas: carcinosarcoma

Operation (2021 12- 07)

TEEETS. W TS

H [T{1 Hll

0 Metric 1 z 3 a 5 6 7 L L o

~ b L NATIONAL UNIVERSITY
MONAMI SKIN LINER LR ITAL

Pathologic report

* DIAGNOSIS:

CARCINOSARCOMA

Tumor regression grade: CAP grade 3, poor or no response

Gross type: infiltrative

Size of tumor: 1.7x1.5x0.9 ¢cm

Depth of invasion: limited to pancreas

Pathologic staging of primary tumor (AJCC 8th ed.): ypT1cNO (0/18)
Surgical margin: free from tumor

Lymphatic invasion(-) Venous invasion(-) Perineural invasion(+)

AN NN Y U N N NN

Associated findings : ductal adenocarcinoma, moderately differentiated with focal
squamous differentiation (80%) and spindle cell sarcoma (20%))

v" Cytokeratin (Pan CK) : Positive in carcinomatous component; negative in sarcomatous
component

v' P63 : Focal positive in carcinomatous component

SNUH g SEOUL NATIONAL UNIVERSITY
HOSPITAL
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Case Presentation

Postop Course

 POD #4) Abdomen CT

v" No postop. unusual findings.

—>Drain removal

 POD #7) Discharge

e Adjuvant FOLFIRINOX+Pembro since '22.01.19

SNUH E SEOUL NATIONAL UNIVERSITY
HOSPITAL

- Review -

Pancreatic carcinosarcoma

SNUHWY Agaass
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0|0|2 (M=2lCH): Rare malignant neoplasm of pancreas: carcinosarcoma

Overview

«  WHO classification

Malignant epithelial tumors ICD-O codes
Ductal adenocarcinoma 8500/3
Colloid carcinoma 8480/3
Poorly cohesive carcinoma 8490/3
Signet ring cell carcinoma 8490/3
Medullary carcinoma 8510/3
Adenosquamous carcinoma 8560/3
Epidermoid carcinoma 8576/3
Large cell carcinoma with rhabdoid phynotype 8014/3
Carcinoma, undifferentiated, NOS 8020/3
Unditferentiated carcinoma with osteoclast-like giant cells 8035/3
Acinar cell carcinoma 8550/3
Pancreatoblastoma 8971/3
Solid pseudopapillary neoplasm of the pancreas 8452/3

Carcinosarcoma

+ Rare malignancy with poor prognosis
« 1t described in 1951
* Under 40 patients worldwide

« Epithelial + mesenchymal morphology

— Epithelial component : adenocarcinoma, squamous cell carcinoma, basal cell

carcinoma

— Mesenchymal component : spindle cell sarcoma, rhabdosarcoma,

osteosarcoma, chondrosarcoma, undifferentiated sarcoma

Lalonde et al, Chin Clin Onol 2022
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Case Presentation

Carcinosarcoma

» Collision theory
« Combination theory

« Transformation theory

Lalonde et al, Chin Clin Onol 2022

Diagnosis

Shi HY et al, WIG 2015
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00|12 (M22]CH): Rare malignant neoplasm of pancreas: carcinosarcoma

Diagnosis

Vimentin

Khan et al, Curr Oncol, 20271

Prognosis

 Surveillance, Epidemiology, and End Results (SEER)
database

e From 1973 to 2016
* 39 cases

 Median overall survival : 6 months

Alhatem et al, JSR, 2021

A607} B2l sts stedsl | 47



Case Presentation

48

Surgery

Strata === Surgery not performed

Surgery performed

2075 p =0.0043
fg 0.50
-
@ 0.25+
0 10 20 30 40
Time (Months) Surgery 8m
Number at risk No surgery ’m
- 11 1 0 0 0
o
G 28 9 4 3 1
0 10 20 30 40
Time (Months)
Alhatem et al, JSR, 2021
Strata =+~ No nodes removed Nodes removed
1.00-
< 0.75- p < 0.0001
§ 0.50 -
e
3 0.25-
000+ . K ‘ ‘ Lymphadenectomy  Median
0 10 20 30 40
Time (Months) Yes 8m
Number at risk No 11m
5 = 4 0 0 0 0
]
o 24 9 4 3 1
0 10 20 30 40

Time (Months)

Alhatem et al, JSR, 2021
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0|0|2 (M=2lCH): Rare malignant neoplasm of pancreas: carcinosarcoma

Neoadjuvant chemotherapy

Author  VYear neoadjuvant Tx adjuvant Tx response Stage Survival
Still 2018 LAPC  mFOLFIRINOX GemAbx#1 PR ypT3N1(2/28)  10m
Lalonde 2021 BRPC FOLFIRINOX PR ypT2NO (0/25) >15m

* Survival after diagnosis

Lalonde et al, Chin Clin Onol 2022
Still et al,. Bayl Univ Med Cent, 2018

Neoadjuvant chemotherapy

Author  VYear neoadjuvant Tx adjuvant Tx response Stage Survival
Still 2018 LAPC  mFOLFIRINOX GemAbx#1 PR ypT3N1(2/28)] 13m
Lalonde 2021 BRPC FOLFIRINOX PR ypT2NO (0/25)] >15m
Present 2021 LAPC oo RNOX FOLFIRINOX PR | ypT1cNoO 0/18] >12m

* Survival after diagnosis

Lalonde et al, Chin Clin Onol 2022
Still et al,. Bayl Univ Med Cent, 2018
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Case Presentation

50

Surgery

applied

Summary

Treatment strategy is not established

Lymphadenectomy Survival outcome 1
Neoadjuvant chemotherapy

= Modern treatment approaches for PDAC could be

A692} =3 2l tete] skt
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ARMONIC®
000
Behind the “WOW'

Unmatched precision Unparalleled strength Optimal efficiency
with a unigue jaw shape that reduces with a blade design that delivers from increased sealing speed,
the need to use a separate dedicated more secure seals, even in the multi-functionality, and simplified

dissecting instrument most challenging conditions steps for use

Desigr lidation Study with su ting in simulate

design validation study with surgeons ing i

1 lymph node d

ine lab ry
oratory model (

> ET H l C O N ‘ ,n,m?re

e o e olmwon-ohmson eamiy or coweanies | Of SUTgery




