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Dorsal pancreas agenesis and ductal adenocarcinoma: surgical implications

of an extremely rare association
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Rezumat

Agenezia pancreasului corporeo-caudal asociatd
cu adenocarcinom ductal cefalic: implicatii chirurgicale

Este prezentat cazul unei paciente in varstd de 44 de ani, diag-
nosticatid cu adenocarcinom cefalic pancreatic, cu agenezie
partiala a pancreasului corporeo-caudal. In cazul asocierii celor
doua patologii, chirurgia cu vizi curativi necesita practicarea
pancreatectomiei totale, avand drept consecinte insulino-
terapia si insuficienta pancreatica exocrina. O trecere in revista
a literaturii de specialitate a fost deasemenea realizata.

Cuvinte cheie: adenocarcinom ductal, agenezie pancreas
distal, pancreatectomie

Abstract

It is presented the case of a 44-year-old woman with ductal
adenocarcinoma of the pancreatic head with associated dorsal
pancreas agenesis. In this case, curative intent surgery implies
removal of the whole pancreas with its consequences -
parental insulin requirement and exocrine pancreatic insuffi-
ciency. A review of the literature on the previously reported
cases was performed.
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Introduction

Dorsal pancreas agenesis is an extremely rare congenital
anomaly and only 53 cases have been reported in the literature
until 2009 (1). Association with different pancreatic tumors
was previously reported in the literature (2) and ductal adeno-
carcinoma was described in no more than 5 patients (3-5).
We recently experienced a pancreatic head ductal adeno-
carcionoma with associated dorsal pancreas agenesis in a
young woman.

Case Report

A 44-year-old woman, with a history of two years of non-
insulin-dependent diabetes, presented with progressive
Jjaundice and epigastric pain. Laboratory tests revealed
cholestasis (total bilirubin 13.7 mg/dl, reference range 0.2 —
1.2; conjugated bilirubin 10.3 mg/ dl, 0 — 0.5; gamma
glutamyltransferase 1113 U/ I, 50 — 150; alkaline phospathase
502 U/ I, 40 — 150) and cytolysis (alanine aminotransferase
372 U/ I, 0 — 55; aspartate aminotransferase 270, 5 — 34).
Serum glucose level was 108 mg/ dl (70 — 105). The CA 19-9
level was elevated at 400 U/ml (0 — 37), while CEA level was
slightly elevated at 9.4 ng/ ml (0 — 5). Contrast enhanced
computed tomography features are shown in Figures I and 2.
No distant metastases to the liver, peritoneum or lung were
observed on preoperative work-up. Based on jaundice,
elevated CA 19-9 serum level and imaging appearances, the
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Figure 1. Contrast enhanced computed tomography showing an
enlarged pancreatic head, presenting a 2.3/ 2.8 cm
hypodense, irregular mass (black arrow), with
circumferential invasion of the superior mesenteric vein
between 90° and 180° (white arrows) and secondary

mild dilatation of intrahepatic and common bile ducts

clinical diagnosis of pancreatic head cancer with invasion in
the superior mesenteric vein was established, and the patient
was referred to surgery. At laparotomy, the tail and most of the
pancreatic body were absent (no fat tissue between the short
pancreatic body and splenic hilum), while there was a 2/ 2.5
cm, firm mass in the head, invading the first part of the
duodenum and superior mesenteric vein. No enlarged lymph
nodes or distant metastases to the liver or peritoneum were
observed intraoperatively. Due to the short pancreatic body
and taking into consideration the invasion into the first part of
the duodenum, a Whipple pancreatic resection of the head,
uncinate process and short pancreatic body (total pancreatec-
tomy) (Fig. 3) with and en-block segmental resection of the
superior mesenteric vein was performed. Venous reconstruc-
tion was done by an end-to-end mesenterico-portal anastomo-
sis without graft interposition, while biliary and digestive
reconstructions were done by an end-to-side hepatico-
Jejunostomy and gastro-jejunostomy on the same jejunal loop.
The postoperative outcome was uneventful and the patient was
discharged on the 10th postoperative day on parental insulin
therapy (around 21 Ul/ day) and with pancreatic enzyme sub-
stitutes for pancreatic exocrine insufficiency prevention.
Macroscopic aspects of the operative specimen are shown in
Fig. 4. Pathology revealed a well-differentiated tubular ductal
adenocarcinoma involving the head and uncinate process, with
microscopic invasion into the first duodenum and superior
mesenteric vein, with negative surgical resection margins and
no metastases into the loco-regional lymph nodes (T3 NO MO,
G1, VI, RO — stage IIA TNM).

The patient underwent 6 cycles of gemcitabine-based
chemotherapy and is alive with no clinical, laboratory (CA 19-
9 within normal range) or imaging signs of recurrence at 13
months after surgery.

Figure 2. Contrast enhanced computed tomography showing a
short pancreatic body (white arrow), along with the
absence of the pancreatic tissue ventral to the splenic
vein; on noticed the dependent stomach sign — the
space between the pancreas and splenic hillum is

occupied by contrast-walled stomach (black arrow)

L

Figure 3.

Pancreatic head tumor (black arrow) invading the
superior mesenteric vein and first part of the
duodenum; on noticed the short (3 cm) pancreatic body
(open white arrow) — operative specimen (a, antrum,
d, duodenum; white arrow, superior mesenteric vein
groove)

Discussion

Developmental disorders of the pancreas are an unusual
appearance (6). The pancreas develops embryologically from
two pancreatic buds: ventral and dorsal; the two buds fuse in
the seventh week (1). Because the dorsal bud contributes
mainly to the tail and body of the pancreas (1), any dysgen-
esis of the dorsal pancreatic bud may lead to dorsal pancreas
agenesis. Thus, a total absence in the development of the
dorsal pancreatic bud implies complete dorsal pancreas
agenesis, while an impaired development lead to a partial
dorsal pancreas agenesis, the latter being more frequent (2).
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pancreatic body (absence of the pancreatic tissue ventral to the
splenic vein) (1). Absence of the dorsal duct at endoscopic
retrograde (8,9) or magnetic resonance cholangiopancreato-
graphy (8), along with the absence of minor papilla at
endoscopy (8,10) are characteristics of the complete dorsal
pancreas agenesis. Partial agenesis is characterized by the
finding of a minor papilla and remnant of the accessory duct

Figure 4. Infiltrative tumor of the pancreatic head (black arrows)
and a short, ventrally reclined pancreatic body (white
arrows) — operative specimen transected

The pathogenesis of the dorsal pancreas agenesis remains
unclear.

The first description of a living patient with dorsal
pancreas agenesis in English literature was made by Lechner
and Read in 1966, at a time of surgery for superior mesenteric
artery syndrome (7).

Several diseases, such as diabetes, acute/ chronic pancrea-
titis or polysplenia syndrome were described in association
with dorsal pancreas agenesis (1,2). Hyperglycemia was found
in more than half of the patients, probably due to the fact that
most of the islet-cells are distributed in the distal pancreas (1).

The diagnosis is challenging and imaging studies shows
absence of the tail and total or partial absence of the

and pancreatic body parenchyma (11).

Dorsal pancreas agenesis was associated with malignancies
and potentially malignant tumors of the pancreas, such as
malignant intraductal papillary mucinous neoplasms (2) or
solid pseudopapillary tumors (12). To date, only 4 patients with
resections for ductal adenocarcinoma of the head with dorsal
pancreas agenesis were described in the literature (Table 1)
(3,4); in 2 patients a nonalcoholic chronic calcific pancreatitis
was present (4).

In a patient with ductal adenocarcinoma of the head and
dorsal pancreas agenesis, the differential diagnosis should
include atrophy of normal pancreatic tissue and distal fat
replacement (2). Distal fat replacement was observed in ductal
adenocarcinoma of the pancreatic head, ductal obstruction or
arterial ischemia being presumed as pathogenesis (13). In
clinical practice it is difficult to differentiate the acquired
distal fat replacement from a congenital dorsal pancreas
agenesis. Absence of the fat tissue between pancreatic neck/
short pancreatic body and splenic hilum, along with the
stomach adjacent to splenic vein (dependent stomach sign) are
imaging characteristics for congenital distal pancreas agenesis
(14), while the presence on microscopy of the islet-cells in the
replaced distal fat confirms the acquired disease (13).
Nevertheless, in both cases removal of the whole pancreas is
mandatory.

Recently, it was suggested an apparent increased risk of

Table 1.  Clinico-pathological characteristics and postoperative outcome in 5 patients with curative-intent resection for ductal
adenocarcinoma of the pancreatic head with associated dorsal pancreas agenesis
Case 1* Case 2° Case 3° Case 4¢ Case 57
Reference Matsusue Rittenhouse Rittenhouse Rittenhouse Present case
1984 (3) 2011 (4) 2011 (4) 2011 (4) 2012
Sex/Age F/53 y Fi37y M/59 y M/68 y Fl44 y
Symptoms Abdominal pain Abdominal pain Abdominal pain No Jaundice
Weight loss Weight loss Abdominal pain
Diabetes mellitus NIDDM IDDM IDDM No NIDDM
CA 19-9 (U/ml) NA 3 62 439 400
Tumor diameter NA 3 cm 8.5 cm 2.1 cm 2.5 cm
Pathology NA T3NIMO T3NIMO T2NOMO T3NOMO
G2R0O G2R0O G2RO G1VIRO
Postoperative parental insulin NA Yes Yes Yes Yes
Adjuvant therapy NA GEM GEM GEM GEM
RxT RxT
Survival 15 months 17 months 38 months 52 months 12 months
alive dead alive alive alive
no recurrence recurrence no recurrence no recurrence no recurrence

i total pancreatectomy; § pylorus preserving resection of the pancreas; T Wh

ipple resection of the pancreas with en-block segmental resection of the

superior mesenteric vein; F, female; M, male; NIDDM, non-insulin dependent diabetes mellitus; IDDM, insulin-dependent diabetes mellitus; NA,
not available; GEM, gemcitabine-based chemotherapy; RxT, external radiotherapy
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developing pancreatic cancer in patients with dorsal pancreas
agenesis (4). In Fundeni Clinical Institute experience (1086
pancreatic resections for pancreatic diseases or other diseases
involving the pancreas performed between 2002 and 2011,
data not shown), dorsal pancreas agenesis was observed in a
single patient (the above reported one). Moreover, out of 250
resections for pancreatic ductal adenocarcinoma performed
during the same period of time at our unit, dorsal pancreas
agenesis was observed in only one patient (0.4% of the cases)
(data not shown).

Pancreaticoduodenectomy is considered nowadays the
standard surgical approach for curative intent surgery of
pancreatic head ductal adenocarcinoma (15,16). A recent study
showed that, on long-term follow-up, new-onset or worsening
diabetes after pancreaticoduodenectomy is around 20% (12% of
the patients require insulin therapy), while around 7% of the
patients have clinical signs of exocrine pancreatic insufficiency
(17). Curative intent surgery of a pancreatic head adenocarci-
noma with partial dorsal agenesis implies total pancreatectomy.
All patients with total pancreatectomy require insulin therapy
and exocrine pancreatic enzymes replacements, but the post-
operative morbidity and the quality of life are comparable to
standard pancreaticoduodenectomy (18).

Preexisting diabetes mellitus was recently found to have a
negative impact on long term survival in patients resected for
pancreatic ductal adenocarcinoma (19). Long-standing diabetes
is an etiological factor for ductal adenocarcinoma of the
pancreas, while new-onset diabetes represents a clinical sign for
pancreatic cancer. However, pancreatic cancer associated
diabetes is predominantely new-onset (20). In our reported case,
the relatively recent onset of the diabetes suggests that
pancreatic cancer is rather the cause, not the dorsal pancreas
agenesis. Diabetes mellitus or hyperglycemia in dorsal pancreas
agenesis appears to be clinically relevant at a younger age (1).

Although some signaling pathways (i.e. retinoic acid and
hedgehog) are implicated in the pathogenesis of both dorsal
agenesis and ductal adenocarcinoma of the pancreas (4), it is
not known how to use it in clinical decision-making.

In conclusion, ductal adenocarcinoma of the pancreatic
head is rarely associated with dorsal pancreas agenesis. Curative
intent surgery in these cases implies total pancreatectomy (with
spleen preservation) with its consequences — diabetes mellitus
with parental insulin therapy and exocrine pancreatic insuffi-
ciency.
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