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When typical PD is performed, GDA is li-
gated and cut for complete resection of
the lymph node.2,3 However, for PD pa-
tients who have undergone gastric tube re-
construction, it is necessary to perform a
special procedure to maintain blood flow
to the gastric tube. Inoue et al4 reported 3
different surgical approaches: (1) PD with
GDA and RGEA preservation; (2) PD with
divisions of both, GDA and RGEA/V, after
microvascular reconstruction; or (3) PD
with divisions of GDA and RGEA/V, re-
moval of the gastric tube, and reconstruc-
tion with the small or large intestine. Gas-
troduodenal artery and RGEA-preserving
PD can only be used for patients with no ar-
terial invasion or lymph node metastasis in
terms of curability. When PD with RGEA
reconstruction is performed, the anastomo-
sis method depends on the defect length. If
the defect is short, RGEA is directly anas-
tomosed to GDA. If the defect is too long
to anastomose RGEA to GDA, the use of
an interposition graft is needed. Pancreati-
coduodenectomy with removal of the gas-
tric tube enables complete resection of the
lymph node; however, this approach is ex-
tremely invasive. It is necessary to choose
the method while considering the length
of the vascular defect and curability. In our
case, RGEA was encased by the tumor and
therefore needed to be resected for curability.
In our case, the defect length was short, ap-
proximately 3 cm; therefore, RGEA and
GDAwere directly anastomosed. When per-
forming PD after gastric tube reconstruction,
it is crucial to assess the blood flow and plan
surgery beforehand.5

Tissue perfusion can be evaluated by
the HEMS. After indocyanine green is
injected intravenously as a contrast agent,
the imaging device emits near-infrared ray.
Then, indocyanine green emits near-infrared
fluorescence through the blood vessels, and
the camera receives infrared fluorescence
and immediately provides an image. Thus,
with this system, blood flow can be assessed
on the basis of the light intensity, and ne-
crosis caused by tissue ischemia can be
prevented. Pagkratis et al6 used the SPY
system, similar to HEMS, to evaluate blood
flowof the gastric tube after PD. No compli-
cations were observed in their case. How-
ever, there is no standard method to evaluate
blood flowof the gastric tube using HEMS.
It is not possible to evaluate the blood flow
at the tip of the gastric tube from the ab-
dominal cavity. Thus, it is recommended
that a clear evaluation method be estab-
lished in the near future. If there is a system
that can evaluate blood flowendoscopically
during the surgery, it will be useful because
it will not be overly invasive and will enable
the evaluation of ischemia of the mucosa.

We described our experience of treat-
ing a patient with gastric tube–preserving

PDwith RGEA reconstruction. The HEMS
could be used to evaluate blood flow of the
gastric tube. It is necessary to plan a surgi-
cal procedure that includes revasculari-
zation on the basis of preoperative blood
flow evaluation.
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Isolated Intraductal Papillary
Mucinous Tumor Arising in
the Santorini’s Duct With
Malignant Transformation

To the Editor:

I ntraductal papillary mucinous neoplasm
of the pancreas (IPMNs) originates from

the ductal epithelium and can progress to
an invasive cancer, but not all IPMNs are
premalignant and thus not all of them re-
quire surgical resection. Therefore, the de-
velopment of a classification of the malig-
nant risk and need for surgery is critical.
Several guidelines have been designed to
provide the best recommendation for non-
operative management in those with low
risk for malignancy and to identify and rec-
ommend resection for those with overt or
latent malignancy.1,2 With the increase in
the detection of pancreatic cysts, a larger
number of patients are being studied. New
radiographic and clinical features associated
with high risk for malignancy are being de-
scribed and incorporated in the guidelines
since the Sendai criteria.1 Here, we present
a case of IPMN restricted to Santorini's
duct (SD) with high-grade dysplasia and
invasive carcinoma.

CASE REPORT
A 33-year-old woman presented with epi-
gastric pain after meals. She had given birth
to a healthy baby 4months before the symp-
toms. Upper endoscopy disclosed an extrin-
sic compression of the duodenum.Computed
tomography showed a 4.3-cm solid cystic
lesion in the head of the pancreas (Fig. 1A).
Initial diagnosis was solid pseudopapillary
neoplasm based on this radiological finding
in a young female. A multidisciplinary team
decided for upfront surgery. The patient un-
derwent pancreaticoduodenectomy with un-
eventful recovery. Analysis of the surgical
specimen revealed a solid cystic tumor
(Fig. 1C). On histological evaluation, there
was an invasive ductal adenocarcinoma
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measuring 1.6 cm occupying the center of
the lesion (Fig. 1B). Awell-defined intraductal
mucinous neoplasm with minor invasive
component (4.3 cm) was found (Fig. 1D).
High-grade pancreatobiliary IPMN was re-
stricted to the SD (Figs. 1B, D). There was
no neoplastic involvement of the main pan-
creatic duct. Interestingly, there was an in-
tense suppurative inflammatory process
with duct rupture and mucin leakage. Surgi-
cal margins were free. There was no metas-
tasis in any of 35 harvested lymph nodes. Fi-
nal pathological staging was pT1cpN0.

DISCUSSION
The pancreas has its embryological origin
as 2 buds developing on the dorsal and
the ventral side of the duodenum.3 The ven-
tral bud arises immediately adjacent to the
hepatic diverticulum, and the dorsal bud
arises on the opposite side of the gut tube.
The ventral bud forms the posterior part
of the head, or uncinate process, while the
dorsal bud forms the remainder of the or-
gan. The ventral duct fuses with the distal
part of the dorsal duct to become the main
pancreatic duct (Wirsung), and the proxi-
mal part of the dorsal duct becomes a small
accessory duct, the duct of Santorini. The
SD usually drains the anterior and superior
portion of the head. In approximately 70%
of individuals, it drains to the minor papilla,

while in 30%, it persists as a branch of the
main duct.4

Most branch-duct IPMN are benign or
low-grademalignant lesions, comparedwith
those developing in the main pancreatic
duct, which presents a higher malignant po-
tential. Branch-duct IPMNs have a lower rate
of malignancy (20%–45%) while main-duct
IPMNs are malignant in 75% to 100% of
cases.3,5 It raises an important question.
Should IPMN that originates from the SD
be considered as a branch-duct or main-duct
type? If we consider the SD as a branch of
the main pancreatic duct (as it occurs in
30% of patients), it may present a more be-
nign course. However, in 70% of patients,
SD is the main drainage system for a signif-
icant part of the head of the pancreas.

Santorini's duct IPMN has been con-
sidered as a branch-type lesion in the litera-
ture. However, a review found that 9 of 12
cases (75%) were malignant.6 Since then, 3
cases were added to the literature, 2 of them
malignant.7–9 After a scrutiny of all articles
reporting IPMN in the SD, we found a total
of 21 cases, including ours. There were 12
women and 9men,withmean age of 66 years
(range, 33–78 years). Sixteen patients (76.2%)
presented with malignant disease at diag-
nosis. All cases were from Eastern coun-
tries. The present case is the first case of
isolated SD IPMN in a Western country
and the youngest one.

Despite the pathological findings of
inflammation, mass forming lesion (Fig. 1C),
and duodenum compression, our patient
had uncharacteristic symptoms. The main
duct and the common bile duct were nor-
mal, and the lesion was restricted to the
SD. Correct diagnosis of this lesion is diffi-
cult because in most cases, dilation of main
duct could also be present, and the true or-
igin of the tumor may not be correctly iden-
tified.7 The diagnosis of SD IPMN can be
suspected when a dilatation of the minor pa-
pilla orifice is observed in patients without
pancreas divisum during routine upper
endoscopy. In the present case, the SD was
filled with tumor making the correct diagno-
sis impossible preoperatively. Another inter-
esting feature was the rupture of the SD
with the spilling of pancreatic mucin inside
the parenchyma with an inflammatory re-
action and a mass formation simulating
a huge pancreatic tumor, mimicking solid
pseudopapillary neoplasm. Rupture of pan-
creatic duct in patients with IPMN and
peritoneal mucin spillage has been previ-
ously reported, but intrapancreatic rupture
was not mentioned in the literature.10

In summary, this case report and liter-
ature review show that IPMN arising in the
SD may have malignant behavior like the
main pancreatic IPMN and should be con-
sidered as a high-risk criterion during
management of IPMN.

FIGURE 1. Santorini's duct IPMN. A, Computed tomography scan shows a large solid cystic mass in the head of the pancreas. B, Hematoxylin
and eosin staining (15�). Invasive ductal adenocarcinomameasuring 1.6 cm occupying the center of the lesion, permeated by desmoplasia
and moderate inflammation. C, Surgical specimen. D, Hematoxylin and eosin staining (40�). Well-defined high-grade intraductal mucinous
neoplasm with minor invasive component and exuberant exudative/suppurative inflammatory process in organization surrounded by
fibrosis. MP, minor papilla; SD-IPMN, IPMN arising in the SD.
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Menstruation-Associated
Pancreatitis in a

Perimenopausal Woman

To the Editor:

H ereditary pancreatitis (HP) is a rare ge-
netic condition, which is characterized

by recurrent episodes of pancreatic attacks.
The mutations of PRSS1 and SPINK1
genes are suggested as the most common
causes. Menstruation-associated pancreati-
tis is a rare type of HP, which is presented
as recurrent acute pancreatitis (RAP) and
appears in the first or second day of the
menstrual cycle. The PRSS1 gene muta-
tions have been recognized as the main eti-
ologies, and the mutations in the second,
third, and tenth exons provide more evi-
dence for the diagnosis. Menstruation-
associated RAP has been reported in just
2 cases until now, andboth of themwereyoung.
There is no report discussing menstruation-
associated pancreatitis in perimenopausal
women, and no therapy has been shown
to be effective and safe.

A 46-year-old woman was referred to
the emergency room for a sudden severe
abdominal pain and mild vomiting in
December 2016. She had no fever and
jaundice during the course, she denied any
history of alcoholic consumption and drug
intake. The patient had experienced RAP
15 times from 2005 to 2016. It always oc-
curred in the first 2 days of her menstrual
cycle. Currently, the symptoms appeared
on the first day of this menstrual cycle.
The blood analyses showed that the neutro-
philic granulocyte percentage was 15.81 �
109/L (reference range, 3.7–9.2 � 109/L),
and the serum amylase level was 64.8 U/L
(reference range, 0–95 U/L). The alanine
aminotransferase, aspartate aminotransfer-
ase, bilirubin, and triglycerides were nor-
mal. The abdominal computed tomography
scan showed pancreatic edema and peri-
pancreatic fluid collection (Fig. 1A). Mag-
netic resonance cholangiopancreatography
indicated no stone, tumor, malformation
or anatomy variance in biliary system
(Fig. 1B). The patient had no systemic
inflammatory response syndrome and
multiple organ failure in the onset of

24 hours and was diagnosed with mild
acute pancreatitis. Somatostatin analogs,
fluid resuscitation, and pain relief therapies
were included.

To formulate an accurate diagnosis
and provide adequate management for the
RAP, the patient and her immediate rela-
tives were suggested to sequence PRSS1
and SPINK1 genes, which are strongly as-
sociated with the HP. Unfortunately, both
of her parents were unavailable to access
our hospital, and the sequencing data of the
patient and her 2 sisters were obtained. No
difference was found in the SPINK1 gene
among them. However, five mutations in
exon 2 of the PRSS1 gene (L14V, A16V,
N29T, N54S, and G62A) were revealed in
the patient's sequencing, 2 of which (L14V
and G62A) have never been discovered
(Fig. 1C).1,2 No mutation was found in
her sisters' sequencing.

Contraceptives have been shown as an
effective therapy for young caseswithmen-
strual cycle associated RAP. Then, gyneco-
logical examination and pelvic ultrasound
were performed, and no abnormalities were
detected. Sex hormone analyses indicated
lower levels of progesterone (0.2 ng/mL;
reference range, 0.77–2.30 ng/mL) and lu-
teinizing hormone (3 mIU/mL; reference
range, 17–77 mIU/mL). Thus, contracep-
tives, which contains 2-mg dienogest and
0.03-mg ethinylestradiol in each dose, were
recommended for daily oral administration.

Previous studies have identified sev-
eral mutations in the second, third, and
tenth exons of PRSS1, including R122H,
N29I, Arg122, which play crucial roles in
HP. Here, we presented a case of perimeno-
pausal pancreatitis whose episodes of re-
currence were strictly dependent on men-
strual cycle. The PRSS1 and SPINK1 genes
were sequenced, and 3 common mutations
and 2 novel ones (L14V and G62A) were
identified in the second exon of PRSS1
gene. An oral contraceptive, which in-
cludes levonorgestrel and ethinylestradiol,
has been suggested to reduce menstruation-
associated pancreatitis recurrence.3,4 How-
ever, there is no evidence of contraceptive
preventingRAP in a perimenopausalwoman.
Estrogen could alter the response of the
exocrine pancreas to physiologic and path-
ologic stimuli, which may explain the asso-
ciation between menstruation and RAP.5 In
addition, sex hormones are known to acti-
vate a series of genes during the menstrual
cycle, which induce the activation of prote-
ase inhibitors and secretion of matrix me-
talloproteinases and cytokines.6 With refer-
ence to the subject mentioned above, the
patient was recommended to receive oral
contraceptives. She has received 5 years
of regular medication until now, and RAP
has not recurred.
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