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Pr esen tation of C a se

Dr. Rajitha Venkatesh (Pediatrics): An 8-month-old girl was admitted to this hospital 
because of fever and an abdominal mass.

The patient had been in her usual good health until approximately 6 days before 
admission, when she passed a large stool surrounded by clotted blood. During the 
next 4 days, she had intermittent fevers with associated irritability, as well as de-
creased oral intake without emesis. She continued to produce 6 to 8 wet diapers 
per day and to pass soft, brown stools. During the day before admission, a mild 
cough developed. The patient was evaluated in the office of her pediatrician, and 
abdominal ultrasonography was scheduled for the next day. That evening, her 
temperature rose to 40.3°C; her parents administered ibuprofen and took her to 
the emergency department of another hospital.

On examination at the other hospital, the patient appeared to be in mild dis-
comfort. The temperature was 39.4°C, the blood pressure 102/58 mm Hg, the pulse 
170 beats per minute, the respiratory rate 32 breaths per minute, and the oxygen 
saturation 99% while she was breathing ambient air. The weight was 9.53 kg (93rd 
percentile). The fontanelle was open, soft, and flat. The abdomen was moderately 
distended, with normal bowel sounds and no apparent tenderness on palpation; 
the remainder of the examination was normal. Acetaminophen was administered, 
and the temperature decreased to 36.1°C. Analysis of a urine specimen obtained by 
means of catheterization revealed a pH of 5.0, a specific gravity of 1.005, a small 
amount of blood, and a urobilinogen level of 0.2 mg per deciliter and was other-
wise normal. A blood specimen could not be obtained.

Dr. Michael S. Gee: Abdominal radiography (Fig. 1A), performed with the patient 
in an upright position, revealed the absence of bowel gas in the midabdomen and 
peripheral displacement of multiple bowel loops, findings suggestive of an ab-
dominal mass; there was a nonobstructive bowel-gas pattern and no free intra-
peritoneal air or abnormal calcifications. Abdominal ultrasonography (Fig. 1B) 
revealed a large, thick-walled complex cystic mass in the midabdomen that had 
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internal dependent debris and multiple mural 
satellite cysts. The mass was located predomi-
nantly to the left of the midline, displaced the 
left kidney laterally, and did not have internal 
vascularity on Doppler imaging.

Dr. Venkatesh: The patient was transferred to 
this hospital 4.5 hours after her arrival at the 
other hospital.

The patient had been born after an uncompli-
cated gestation of 41 weeks’ duration. When she 
was 6.25 months of age (7.5 weeks before this 
evaluation), she was seen in the emergency de-
partment of the other hospital because she had 
four episodes of vomiting over a 3-hour period; 
she had associated grunting that was suggestive 
of abdominal pain but had no constipation, fever, 
or bleeding. On examination at that time, she was 
afebrile and weighed 8.15 kg (84th percentile); 
she had mild abdominal distention and volun-
tary guarding but had no palpable mass or organo-
megaly. Abdominal radiography revealed a non-
specific bowel-gas pattern. She was able to 
receive several feedings without complication, 
and she returned home.

The patient’s childhood immunizations were 
current. She took no medications and had no 
known allergies. She lived with her parents, a 
sibling, and other relatives. Her maternal grand-
father had had colon cancer, and a paternal aunt 
had died at 20 years of age because of cancer 
that had been initially manifested by an ab-
dominal cyst; there was no family history of 
inflammatory bowel disease.

On examination, the patient was fussy but 
consolable. The temperature was 36.3°C, the blood 
pressure 105/52 mm Hg, the pulse 122 beats per 
minute, the respiratory rate 32 breaths per min-
ute, and the oxygen saturation 98% while she was 
breathing ambient air. The abdomen was soft 
and distended. On palpation, there was a firm 
fullness above the pubis but no discrete mass. 
The remainder of the examination was un-
changed. Blood levels of glucose, calcium, phos-
phorus, total protein, albumin, globulin, lactate 
dehydrogenase, uric acid, amylase, alpha feto-
protein, and human chorionic gonadotropin 
were normal, as were the results of coagulation 
and liver-function tests; other test results are 
shown in Table 1. A blood culture was obtained.

Dr. Gee: Computed tomography (CT) of the 
abdomen (Fig. 2A and 2B), performed in accor-
dance with a pediatric (low dose) protocol after 

the administration of intravenous and oral con-
trast material, revealed a complex cystic mass 
(measuring 14.5 cm in greatest dimension) in 
the midabdomen. The mass filled the left side of 
the abdomen and was separate from the bowel. 
Several loculations of the cyst abutted the pan-
creatic body and tail. The mass did not contain 
enteric contrast material, and the attenuation 
values of the contents of the mass were consis-
tent with fluid.

Ultrasound-guided percutaneous drainage of 

Figure 1. Abdominal Imaging Studies Obtained 
at the Other Hospital.

A radiograph (Panel A) shows the absence of bowel 
gas in the midabdomen and displacement of adjacent 
bowel loops. An ultrasound image (Panel B) shows a 
complex cystic mass in the midabdomen, on the left 
side, that has internal dependent debris (asterisk) and 
a thick wall with additional loculations (arrows); the left 
kidney is displaced laterally (arrowhead).
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the cystic mass was performed with the use of 
an 8-French pigtail catheter (Fig. 2C). A 500-ml 
sample of cloudy fluid was aspirated and sent for 
microbiologic, hematologic, and chemical analy-
sis. Then, iodinated contrast material was inject-
ed through the drainage catheter to identify sites 
of communication with the cystic mass. On 
fluoroscopic images obtained during the injec-
tion (Fig. 2D), a curvilinear branching structure 
adjacent to the cyst cavity was filled with con-
trast material. A CT scan was obtained immedi-
ately after the injection (Fig. 2E and 2F) to deter-
mine the anatomical location of this structure. 
During CT, only the necessary amount of radia-
tion was used, in accordance with the Image 
Gently principles outlined by the Alliance for 

Radiation Safety in Pediatric Imaging.1 Because 
this was a follow-up examination targeted to a 
specific anatomical region, a specific pediatric 
(low dose) technique was used; the resultant ef-
fective dose was 1 mSv, which is equivalent to 
less than 1 year of background exposure. The 
findings on CT confirmed that the curvilinear 
structure filled with contrast material was the 
pancreatic duct (Fig. 2E). In addition, contrast 
material was seen in the distal duodenum and 
proximal jejunum (Fig. 2F); it had presumably 
passed through the ampulla.

Dr. Venkatesh: Metronidazole, gentamicin, ampi-
cillin, and fluids were administered intravenously, 
and acetaminophen was administered as needed 
for fevers. During the next 2 days, the patient 
continued to have low-grade fevers.

Diagnostic procedures were performed.

Differ en ti a l Di agnosis

Dr. Uzma Shah: All the discussants are aware of 
the diagnosis in this case. A cystic abdominal 
mass originates from one of several possible 
structures and may be identified incidentally. 
Patients with a cystic abdominal mass may pres-
ent with mass effect, obstruction, abdominal 
pain, and infection (Table 2).2 This 8-month-old 
girl presented with an abdominal mass and in-
fection.

Findings on the initial imaging studies sug-
gested that the mass was in close proximity to 
the pancreas. The elevated lipase level indicated 
a possible pancreatic origin. The differential diag-
nosis of pancreatic cysts is broad.3 Pancreatitis 
may be associated with fluid collections around 
the pancreas.4 Such fluid collections can be pan-
creatic pseudocysts, which can have intrapancre-
atic and extrapancreatic components. Pseudo-
cysts are distinct from congenital cysts, since they 
are f luid-filled spaces with a well-defined wall 
that has no epithelial lining. Pseudocysts may 
communicate with the pancreatic duct. They 
may grow to be very large, and they develop at 
least 4 weeks after an episode of pancreatitis. In 
children, they tend to be associated with acute 
pancreatitis and occur most frequently in the 
context of traumatic pancreatitis.5 Although the 
majority of pseudocysts resolve on their own, 
pseudocysts that last longer than 3 months or 
those that grow to be very large necessitate treat-

Variable
Reference Range,  

Age-Adjusted†
On Admission,  
This Hospital

Hematocrit (%) 33.0–39.0 29.1

Hemoglobin (g/dl) 10.5–13.5 9.2

White‑cell count (per mm3) 6000–17,500 10,400

Differential count (%)

Neutrophils 17–49 38.4

Lymphocytes 67–77 49.4

Monocytes 4–11 11.5

Eosinophils 0–8 0.3

Basophils 0–3 0.1

Platelet count (per mm3) 150,000–450,000 490,000

Sodium (mmol/liter) 135–145 135

Potassium (mmol/liter) 3.4–5.0 4.3

Chloride (mmol/liter) 98–106 100

Carbon dioxide (mmol/liter) 22–27 20

Urea nitrogen (mg/dl) 5–20 3

Creatinine (mg/dl) 0.30–1.00 0.23

Magnesium (mg/dl) 1.7–2.4 2.6

Lipase (U/liter) 13–60 797

C‑reactive protein (mg/liter) <8.0 134.4

*  To convert the values for urea nitrogen to millimoles per liter, multiply by 0.357. 
To convert the values for creatinine to micromoles per liter, multiply by 88.4. 
To convert the values for magnesium to micromoles per liter, multiply by 
0.4114.

†  Reference values are affected by many variables, including the patient popu‑
lation and the laboratory methods used. The ranges used at Massachusetts 
General Hospital are age‑adjusted for patients who are not pregnant and do 
not have medical conditions that could affect the results. They may therefore 
not be appropriate for all patients.

Table 1. Laboratory Data.*
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Figure 2. Abdominal Imaging Studies Obtained at This Hospital.

CT images (Panels A and B), obtained after the administration of oral and intravenous contrast material, show a 
multilobulated cystic mass, with several loculations abutting the pancreas (arrows). A fluoroscopic image (Panel C) 
shows percutaneous drainage of the mass with a catheter. A fluoroscopic image obtained during the injection of 
contrast material into the cyst cavity (Panel D) shows communication with an adjacent curvilinear structure (arrows). 
CT images obtained after the injection (Panels E and F) confirm that the structure is the pancreatic duct (Panel E, 
arrow) and ampulla (Panel E, arrowhead) and show contrast material in the proximal jejunum (Panel F, arrows), 
findings consistent with pancreatic communication.
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ment with either endoscopic drainage by means 
of cystogastrostomy or surgical obliteration. 
Analysis of the pancreatic fluid tends to reveal a 
very high lipase level.6

Congenital pancreatic cysts are very rare. They 
may be enteric duplication cysts or pancreatic 
hamartomas that arise as a developmental aber-
ration. To date, 23 pancreatic hamartomas have 
been identified in the literature, and thus, data 
and details on the cause of these cysts, their 
progression, and the disease course are limited. 
The youngest patient in whom a pancreatic ham-
artoma has been identified was 27 weeks of 
age.7-12 Pancreatic hamartomas may grow to be 
very large (up to 10 cm in diameter); on histo-
logic examination, they are composed of cysts 
that are lined by cuboidal epithelium and may 
contain a variety of pancreatic cell types. In some 
cases, they have been reported to occur with 
asphyxiating thoracic dystrophy and hemihyper-
trophy. However, a genetic basis has not been 
defined. The stromal cells have been reported to 
express CD34 and CD117.13

Our initial impression was that this patient 
had a large, multilobulated cystic mass that 
seemed to be pancreatic in origin. Although 
there was an increase in the blood lipase level, 
there was no medical history suggestive of acute 
pancreatitis or abdominal trauma. In this pa-
tient’s age group, abdominal trauma would be a 
more likely cause of pancreatitis with a pseudo-
cyst.6 Ultimately, we considered the possibility 
that the patient had a congenital cyst rather than 
a pseudocyst due to pancreatic inflammation or 
injury.

Dr . Uzm a Sh a h’s  Di agnosis

Congenital pancreatic cyst.

Discussion of M a nagemen t

Dr. Allan M. Goldstein: This otherwise healthy 
8-month-old girl presented with fever and poor 
appetite that had lasted for several days. Her 
examination was notable for abdominal disten-
tion without tenderness. Abdominal ultrasound 
images and subsequently obtained axial CT im-
ages showed a large, multilobulated cystic mass. 
The presence of an elevated lipase level led to the 
presumptive diagnosis of pancreatitis. The ab-
sence of hyperamylasemia did not argue against 
this diagnosis, given the very low level of pan-
creatic amylase production in infants.14 The in-
fant was admitted to the hospital, and treatment 
with intravenous fluids and broad-spectrum anti-

Hepatobiliary

Congenital cyst

Choledochal cyst

Hamartoma

Caroli’s disease

Hydrops of the gallbladder

Cystic neoplasm

Abscess

Splenic

Congenital cyst

Abscess

Vascular malformation

Renal

Hydronephrosis

Cystic nephroma

Multicystic dysplastic kidney

Wilms’ tumor

Rhabdoid tumor

Mesentery and bowel

Mesenteric cyst

Duplication cyst

Lymphatic malformation

Pancreatic

Inflammatory condition (e.g., pseudocyst or walled‑off 
necrosis)

Cystic neoplasm

Nonneoplastic condition (e.g., congenital cyst, retention 
cyst, mucinous neoplasm, or lymphoepithelial cyst)

Congenital condition (e.g., enterogenous duplication  
cyst or pancreatic hamartoma)

Dermoid or epidermoid cyst

Ovarian

Follicular cyst

Corpus luteum cyst

Miscellaneous

Urachal cyst

Cystic teratoma

Adrenal hemorrhage

Omental cyst

Cystic neuroblastoma

Table 2. Cystic Abdominal Masses.
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biotic agents was begun because of the fever and 
elevated C-reactive protein level.

The fevers persisted. On hospital day 4, ultra-
sound-guided percutaneous drainage of the cys-
tic mass was performed, and a 500-ml sample of 
cloudy fluid was obtained. An 8-French pigtail 
catheter was left in the largest cystic space. Con-
trast material was injected into the catheter and 
filled a branching structure that resembled the 
pancreatic duct. An axial CT image that was 
obtained after the injection confirmed that con-
trast material had filled the pancreatic duct and 
showed contrast material in the duodenum.

Analysis of the fluid sample revealed an amy-
lase level of 5000 U per liter and a lipase level 
higher than 1 million U per liter, with abundant 
neutrophils but no organisms. Cultures of the 
fluid sample were negative. After the drainage, 
the patient became ill, with tachycardia, fever, 
emesis, abdominal tenderness, and leukocytosis. 
She was treated in the pediatric intensive care 
unit with fluids, antibiotics, bowel rest, and naso-
gastric decompression, and over the next 3 days, 
her condition improved. The catheter drained 
200 to 300 ml of clear fluid daily, and the infant 
was discharged from the hospital on day 13 with 
the catheter still in place. At home, she remained 
well; she was afebrile, active, and feeding well, 
and the catheter drained approximately 300 ml 
daily.

After extensive discussion with the family, the 
decision was made to proceed with laparotomy. 
The patient had a preoperative diagnosis of ei-
ther a congenital pancreatic cyst or a pancreatic 
pseudocyst. For a congenital cyst, we would per-
form a complete resection. For a pancreatic pseu-
docyst, we would perform internal drainage by 
means of cystojejunostomy because of the size 
and location of the mass.15

Given the possibility that this patient had a 
pseudocyst, we performed the operation 5 weeks 
after the initial presentation to allow the cyst 
wall time to mature and develop the capacity to 
hold sutures. The abdomen was entered through 
a transverse upper abdominal incision, and a 
grapefruit-sized, multilobulated cystic structure 
was identified (Fig. 3A). The cysts had thin walls 
and were filled with fluid. The mass was clearly 
a congenital cyst, rather than a pseudocyst. There-
fore, we proceeded with resection of the lesion. 
Extensive inflammatory adhesions were bound 
to the omentum, colon, and duodenum, and we 

surgically divided these. Cephalad retraction of 
the stomach revealed that the mass arose from 
the inferior aspect of the neck of the pancreas. 
This attachment was divided from the pancreas 
with the use of a soft-tissue stapler. Care was 
taken not only to avoid leaving behind any part 
of the cyst wall but also to avoid injuring the 
pancreatic duct (Fig. 3B). A catheter was left at 
the pancreatic resection margin. The patient was 
discharged home on postoperative day 5 with 
the catheter in place, since it was still draining 
60 ml of lipase-rich fluid daily.

Pathol o gic a l Discussion

Dr. Vikram Deshpande: The resected mass was 14.5 cm 
by 11.0 cm by 5.5 cm. Sectioning of the mass 
revealed multiple trabeculated, smooth-lined cysts 
that contained reddish-brown to cloudy grayish-
yellow fluid. On microscopic examination, the 
lesion was unencapsulated but well circumscribed 
and was composed of multiple thin-walled cysts, 
some of which were filled with bloody serous 
fluid. No solid component was identified. On 
histologic examination, the cysts were lined by a 
single layer of low cuboidal epithelium (Fig. 3C 
and 3D). The cells did not have intracellular mu-
cin or cytologic atypia. Some of the larger cysts 
were denuded of epithelium and instead lined by 
inflammatory granulation tissue accompanied 
by sheets of neutrophils. Lobular aggregates of 
smaller cysts surrounded by a dense collar of 
cellular mesenchymal stroma were also identi-
fied (Fig. 3E). The mesenchymal cells did not 
have cellular atypia and were strongly positive 
for desmin (Fig. 3F); this immunophenotype is 
consistent with a myofibroblastic lineage. The 
cellular stroma had a superficial resemblance to 
ovarian stroma; however, on immunohistochem-
ical staining, these cells were negative for estro-
gen receptor. In addition to the presence of 
mature-appearing pancreatic tissue at the periph-
ery of the lesion, intratumoral immature-appear-
ing acini without accompanying pancreatic islets 
were identified. Immunohistochemical staining 
for chromogranin, insulin, and glucagon was per-
formed to identify intralesional islets. Although 
entrapped pancreatic islets were identified at the 
periphery of the lesion, intratumoral islets were 
absent. The regional lymph nodes showed reac-
tive changes.

Pancreatoblastoma is the most common ma-
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Figure 3. Resection Specimens of the Pancreatic Mass.

Panel A shows a multilobulated cystic mass arising from the pancreas. The stomach is being held toward the pa‑
tient’s head (to the left), and the multilobulated cystic mass is seen arising from the lesser sac, draped over by the 
omentum. The catheter is being held (upper right). Panel B shows the pancreatic resection margin after the removal 
of the cystic mass. The stomach is retracted cephalad (to the left), and the transverse colon is shown (right). The 
pancreatic resection margin, where the cystic mass was removed, is being held by forceps. Hematoxylin and eosin 
staining of resection specimens was performed. Panel C shows lobular aggregates of microcysts surrounded by a 
cellular mesenchymal stroma. Panel D shows that the cysts are lined by a single layer of low cuboidal epithelium 
without cellular atypia. Panel E shows cystic structures surrounded by cellular mesenchymal stroma. An immuno‑
histochemical stain for desmin was performed; Panel F shows that the mesenchymal cells are positive for desmin 
and shows the lobular arrangement of the cysts.
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lignant pancreatic neoplasm to occur in children. 
Other pancreatic neoplasms that are reported in 
children include solid pseudopapillary neoplasms 
and pancreatic endocrine neoplasms. Pseudocysts 
are the most common intrapancreatic cystic le-
sion to occur in children.5 In this case, the lesion 
had no histologic resemblance to a neoplasm, 
and the presence of epithelial lining ruled out a 
pseudocyst. The possibility of a mucinous cystic 
neoplasm was also considered; however, the ab-
sence of mucin, as well as the absence of estro-
gen receptor–positive ovarian stroma (a defining 
feature of this cystic neoplasm), ruled out this 
possibility. The intraductal papillary mucinous 
neoplasm is the most common cystic pancreatic 
neoplasm to occur in adults; it is distinctly un-
common for this neoplasm to occur in the first 
decade of life, but it may arise in children with 
a germline STK11 mutation.16 In this case, the 
presence of ductal epithelium, immature mesen-
chymal tissue, and pancreatic acinar tissue is 
suggestive of a pancreatic hamartoma.

Pancreatic hamartomas are uncommon in 
adults and even less common in children.17,18 The 
histologic features of pancreatic hamartomas vary 
considerably, but all pancreatic hamartomas con-
tain an abnormal mixture of pancreatic elements, 
including ductal, mesenchymal, acinar, and en-
docrine tissue. In retrospect, it is possible that 
some cases of groove pancreatitis, which is 
manifested by an inflammatory lesion involving 
the head of the pancreas and duodenal wall, may 
have been misclassified as hamartomas.19,20 
Among the four cystic hamartomatous pancre-

atic lesions reported in children,8,9,11,12 a multi-
cystic adenomatoid hamartoma of the pancreas 
most closely resembles the lesion seen in this 
patient.

Dr. Goldstein: The patient returned to the out-
patient clinic 7 days after discharge with fever, 
irritability, abdominal pain, and draining of 
cloudy fluid. She was admitted to the hospital, 
and abdominal CT revealed a f luid collection 
(measuring 2 cm by 3 cm) near the pancreatic 
body. The fluid was cultured and grew methicillin-
susceptible Staphylococcus aureus. The patient was 
treated with intravenous antibiotics and was dis-
charged 6 days later with a prescription for oral 
antibiotics. The catheter that had been placed at 
the time of surgery was removed on the day of 
discharge. Follow-up ultrasonography that was 
performed 2 weeks later revealed persistence of 
the fluid collection near the pancreas, but the 
patient was doing well, with no fever and a nor-
mal abdominal examination. The antibiotics were 
therefore discontinued. Follow-up ultrasonogra-
phy that was performed 3 months after the op-
eration revealed no residual fluid collection, and 
the patient continued to do well, with no fever 
or abdominal pain.

A nat omic a l Di agnosis

Congenital pancreatic hamartoma (multicystic 
adenomatoid hamartoma).

This case was presented at Pediatric Grand Rounds.
Disclosure forms provided by the authors are available with 

the full text of this article at NEJM.org.
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Lantern SLideS Updated: CompLete powerpoint SLide SetS from the CLiniCopathoLogiCaL ConferenCeS

Any reader of the Journal who uses the Case Records of the Massachusetts General Hospital as a teaching exercise or reference 
material is now eligible to receive a complete set of PowerPoint slides, including digital images, with identifying legends, 
shown at the live Clinicopathological Conference (CPC) that is the basis of the Case Record. This slide set contains all of the 
images from the CPC, not only those published in the Journal. Radiographic, neurologic, and cardiac studies, gross specimens, 
and photomicrographs, as well as unpublished text slides, tables, and diagrams, are included. Every year 40 sets are produced, 
averaging 50-60 slides per set. Each set is supplied on a compact disc and is mailed to coincide with the publication of the 
Case Record.

The cost of an annual subscription is $600, or individual sets may be purchased for $50 each. Application forms for the current 
subscription year, which began in January, may be obtained from the Lantern Slides Service, Department of Pathology, 
Massachusetts General Hospital, Boston, MA 02114 (telephone 617-726-2974) or e-mail Pathphotoslides@partners.org.
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