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OBJECTIVE. The purpose of our study was to determine the natural history of small
(≤ 2 cm) simple pancreatic cystic lesions.

MATERIALS AND METHODS. A retrospective review was performed of patients with
long-term follow-up who were diagnosed with small (≤ 2 cm) simple pancreatic cysts on
sonography or CT from 1985 to 1996. Long-term surveillance included radiographic surveil-
lance of 5 years or longer, clinical follow-up of 8 years or longer, or response to questionnaire
or telephone inquiry 8 year or longer after the original diagnosis. Cause of death was recorded
for patients who died within 5–8 years of diagnosis. Patients were excluded if a history of pan-
creatitis or systemic cystic disease existed.

RESULTS. Seventy-nine patients had small simple pancreatic cysts. Forty-nine (62%) had
adequate radiologic, clinical, or questionnaire follow-up. Of the 22 patients with radiologic fol-
low-up, 13 (59%) had cysts that remained unchanged or became smaller (mean size, 8 mm;
mean follow-up, 9 years), and nine (41%) had cysts that enlarged, from a mean of 14 mm to a
mean of 26 mm (mean follow-up, 8 years). Of the 27 patients with clinical or questionnaire fol-
low-up (mean follow-up, 10 years), none developed symptomatic pancreatic disease. Eighteen
patients (23%) died within 8 years without adequate radiologic follow-up, none of pancreas-
related causes. Twelve patients (15%) were lost to follow-up.

CONCLUSION. Although small, incidental, simple pancreatic cysts of 2 cm or smaller
may enlarge over a prolonged time, morbidity or mortality due to these small simple cysts is
extremely unlikely, and observation appears to be a safe management option.

iven the high spatial resolution of
modern sonography, MRI, and thin-
collimation MDCT, simple pancre-
atic cysts are being found with

increasing frequency. In a recent retrospective re-
view of abdominal MRI examinations, 20% of
patients were found to have pancreatic cystic le-
sions, with 94% of these being unilocular simple
cysts, 82% being smaller than 1 cm in diameter,
and only 26% being related to a history of pancre-
atitis [1]. Pancreatic cysts are often incidental
findings occurring in patients who have no symp-
toms referable to the pancreas. Preoperative char-
acterization of simple pancreatic cysts as
neoplastic or nonneoplastic, benign or malignant,
is often impossible. Radiologists are often uncer-
tain about what recommendations should be
made when these asymptomatic pancreatic cysts
are detected, and clinicians are often uncertain
how to manage them. In one recent series, only
4% of asymptomatic pancreatic cysts proved to
be pseudocysts [2]. Furthermore, in the absence
of systemic cystic disease such as von Hippel-

Lindau disease, polycystic kidney disease, or cys-
tic fibrosis, true epithelial cysts are considered
rare [3]. Therefore, most incidental pancreatic
cystic lesions are assumed to be cystic neo-
plasms. Because of the as-yet-undefined but nev-
ertheless present risk of malignancy, the
aggressive approach of surgical resection of these
pancreatic cysts has been advocated by some au-
thors [2, 4, 5]. This recommendation is in contra-
distinction to the prevailing practice at our
institution for small cystic lesions of 2 cm or
smaller. Because of the frequent incidental find-
ing of a simple pancreatic cyst and the aggressive
management advocated at some centers, the aim
of this retrospective study was to evaluate the nat-
ural history of incidental, small, simple pancre-
atic cysts to help formulate appropriate
management guidelines.

Materials and Methods
Institutional review board approval was ob-

tained before the initiation of this retrospective
study. Using an institutional radiologic coding sys-
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tem and subsequent review of reports and (when
available) films, we identified patients who were
diagnosed with one or more small (≤ 2 cm) simple
pancreatic cysts on sonography or CT from 1985 to
1996. A cutoff of 1996 was used to ensure adequate
follow-up, which was defined as 5 years or longer
of imaging follow-up, 8 years or longer of clinical
follow-up at our institution, or follow-up via satis-
factory response to a health questionnaire relating
to the history of a pancreatic disease (mailed ≥ 8
years after diagnosis). This follow-up health ques-
tionnaire asked patients whether they had any new
diagnosis of pancreatic tumor or pancreatic disease
since their last Mayo Clinic appointment and
whether they had undergone an abdominal CT,
sonography, or MRI examination. Details of any
new diagnoses were obtained, and copies of the
outside imaging or medical records were sought. If
patients did not respond to the questionnaire, we at-
tempted to contact them by telephone to obtain the
same information. To obtain clinical or imaging in-
formation from outside institutions, we asked pa-
tients to sign an authorization for release of medical
information to our institution. Patients were ex-
cluded if they had biochemical evidence of, or a
clinical diagnosis of, pancreatitis, a history of von
Hippel-Lindau disease, polycystic disease of the
kidney or liver, or cystic fibrosis [6–9]; or if they
died from unrelated causes within 5 years of detec-
tion of an incidental cyst. Clinical histories before
and after cyst detection were reviewed. Radiologic

(sonographic, CT, and MRI) and endoscopic stud-
ies were reviewed. Pathology and cytology results
were reviewed when available. Causes of death for
patients who died within 5 years of the diagnosis of
incidental pancreatic cyst were delineated through
mechanisms previously elucidated (clinical history,
telephone call to relatives).

Results
Seventy-nine patients were identified with

simple pancreatic cysts of 2 cm or smaller
(age range, 15–87 years; mean age, 66 years).
Sixty-seven (85%) were female and 12 (15%)
were male. Twelve patients (15%) were lost
to all follow-up, and 18 patients (23%) died
within 8 years of unrelated causes. Forty-nine
patients (62%) had follow-up as follows:
22 with 5 years or longer of radiologic fol-
low-up, nine with 8 years or more of follow-
up through clinical notes; and 18 with ques-
tionnaire follow-up 8 years or more after their
original diagnosis of simple pancreatic cyst.
A pathologic diagnosis was obtained in only
one patient, who underwent surgery at an-
other institution and was found to have a
pseudocyst, although there was no history of
pancreatitis.

Table 1 summarizes the long-term follow-
up of the 22 patients with radiologic studies.
In the nine patients with enlarging cysts, the
cysts grew at a rate of up to 8 mm/year. None

of these patients became symptomatic. One
additional patient with an enlarging cyst died
after 3 years of congestive heart failure and is
not included in this group. Of the 13 patients
with radiologic follow-up who did not have
cysts that enlarged, five had pancreatic cysts
that were unchanged in size (Fig. 1), and eight
had cysts that were not seen on follow-up CT
or sonography. None of these 13 patients de-
veloped symptomatic pancreatic disease.

Table 2 summarizes the follow-up from
27 patients with clinical follow-up material at
our institution or with questionnaire follow-
up. None of these patients had any sympto-
matic or other evidence of pancreatic disease.

Eighteen patients died within 8 years (mean,
3.4 years; range, 1 month–7 years) of the de-
tection of their simple pancreatic cyst. Rela-
tives indicated that there was no known
pancreatic disease in any of these patients
(Table 3). Only two patients were found to
have had autopsies, and no pancreatic abnor-
mality was mentioned in either autopsy report.

Discussion
Our retrospective study attempts to docu-

ment the natural history of simple pancreatic
cysts of 2 cm or smaller. In the subgroup of
22 patients who were followed up radiologi-
cally, these small pancreatic cysts remained
stable or were not present on follow-up imag-
ing in 59% of patients. In contrast, these cys-
tic lesions did increase in size in 39% of
patients, only one of whom underwent surgi-
cal resection, which provided a diagnosis of
pancreatic pseudocyst. In the subset of 27 pa-
tients with 8 years of clinical or historical
follow-up, no patient (0%) was found to have
developed pancreatic disease. In fact, no pa-

TABLE 1

Long-Term Radiologic 
Follow-Up in 22 Patients 
with a Simple Pancreatic 
Cyst of 2 cm or Smaller

Follow-Up Finding

Cyst Size 

Increased Stable or 
Decreasing

Number (%) 9 (41) 13 (59)

Mean age (yr) 68 65

Mean cyst size (mm)

 At original 
diagnosis

14
(range, 7–20)

8
(range, 3–15)

At final radiologic 
follow-up

26
(range, 10–50)

a

aFive patients had cysts that were unchanged in 
size, and eight patients had cysts that were not 
detected on follow-up imaging.

Mean follow-up 
interval (yr)

8 9

Anatomic location of 
cyst

Head 4 7

Body 2 5

Tail 3 1

TABLE 2

Clinical or Questionnaire 
Follow-Up in 27 Patients 
with a Simple Pancreatic 
Cyst of 2 cm or Smaller

Data Sought Finding

Number 27

Mean age (yr) at diagnosis 64

Mean cyst size (mm) at initial 
diagnosis

10 (range, 4–20)

Anatomic location of cyst

Head 11

Body 12

Tail 4

Mean follow-up (yr) (to time of 
last follow-up, questionnaire, or 
death)

10 (range, 8–16)

Any known disease related to 
pancreas (other than known 
cyst)

Yes 0

No 27

TABLE 3

Data for 18 Patients Who 
Died Within 8 Years of 
Diagnosis of a Simple 
Pancreatic Cyst of 
2 cm or Smaller

Patient Data Finding

Number 18

Mean age (yr) at diagnosis 68

Mean cyst size (mm) at diagnosis 9 (range, 3–18)

Mean follow-up (yr) (to time of 
death)

3.4

Any known disease related to 
pancreas (other than known 
cyst)

Yes 0

No 18
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tient in either group is known to have died of
pancreas-related causes. Finally, in the 18 pa-
tients who died within 8 years of the diagnosis
of a simple pancreatic cyst, none was found to
have died of pancreas-related causes. On the
basis of these findings, we conclude that ra-
diologic and clinical observation of inciden-
tally discovered, small, simple pancreatic
cysts appears to be safe in most such patients.
The optimal interval for follow-up scanning is
unknown, but annually is probably sufficient.

The differential diagnosis of a small and
simple pancreatic cyst is broad, and such
cysts may be neoplastic or nonneoplastic.
Neoplastic causes include mucinous cystic
neoplasm (MCN), branch duct intraductal
papillary mucinous neoplasm (IPMN), and
serous cystadenoma. Other cystic neoplasms
such as cystic islet cell neoplasms, cystic de-
generation of ductal adenocarcinoma, and
solid pseudopapillary neoplasm of the pan-
creas are rare. Nonneoplastic cysts may be
congenital, such as cysts associated with von
Hippel-Lindau disease, polycystic kidney
disease, and cystic fibrosis. The rare true cysts
and lymphoepithelial cysts are also nonneo-
plastic. Nonneoplastic acquired cysts include
pancreatic pseudocysts, retention cysts, and
parasitic cysts [3]. Although most inciden-
tally discovered pancreatic cysts of 2 cm or
larger are neoplastic, and 50% of incidental
cysts smaller than 2 cm are considered by
some to be IPMN or MCN, which are pre-
sumably premalignant lesions [2], fewer than
5% of incidental pancreatic cysts smaller than
2 cm are frankly malignant [2]. Cysts with

complex features such as internal septa, mural
nodules, or mural enhancement have a greater
likelihood of being malignant and were ex-
cluded from our study.

In their recent study, Fernandez-del
Castillo et al. [2] recommend that patients
with incidental pancreatic cystic lesions
smaller than 2 cm should be observed,
whereas those with cystic lesions greater than
2 cm should be managed according to age,
with young and middle-aged patients under-
going resection. Older or less medically fit
patients could undergo endoscopic sonography
with fine-needle aspiration and resection only
if mucin; a high level of carcinoembryonic an-
tigen; or mucinous epithelium, malignant
cells, or neuroendocrine cells were present in
the aspirate. If small cystic lesions enlarge on
follow-up imaging, further workup can be ini-
tiated once a cyst becomes 2 cm, with our evi-
dence supporting the fact that this period of
observation does not portend an adverse out-
come for the patient. Many neoplasms respon-
sible for an incidental pancreatic cystic lesion
grow slowly and are more likely to be benign
than malignant (e.g., serous cystadenoma and
branch duct IPMN). In patients with benign
disease, close observation will hopefully obvi-
ate unnecessary surgery.

We observed a lack of consistency in the
follow-up of patients in our institution. In
part, this appeared to stem from differing rec-
ommendations by radiologists who inter-
preted the scans—for example, whether the
radiologist recommended either referral to a
pancreatic specialist or follow-up imaging, or

merely described the cystic lesion but made
no recommendations. Follow-up intervals
recommended by the radiologists were vari-
able, and in many cases subsequent scanning
was performed for an indication other than
pancreatic cyst. This is probably a fair reflec-
tion of what happens in the wider community,
because no accepted guidelines exist for the
management of these small simple pancreatic
cystic lesions. Either the patients in our study
were followed up with surveillance by way of
transabdominal imaging, or their cystic le-
sions were considered to be benign and were
not further pursued. One patient underwent
ERCP, which was unable to further character-
ize the cystic lesion, but none had endoscopic
sonography or cyst aspiration. However, en-
doscopic sonography was not in common use
during the years covered by our study.

Endoscopic sonography is now used
widely in some centers, and many patients
with pancreatic cystic lesions at our institu-
tion now undergo endoscopic sonography un-
less age or comorbidity makes it irrelevant. In
addition to assessment for internal septa and
mural nodules, endoscopic sonography can
assess for ductal communication [10, 11]; and
with endoscopic sonography guidance, it is
possible to perform fine-needle aspiration of
a cyst’s contents [12].

The presence of mucinous epithelial cells
distinguishes IPMN and MCN from serous
cystic neoplasm and pseudocyst [13]. In con-
trast, the presence of glycogen-containing
cells is diagnostic of serous cystadenoma [14,
15]. Unfortunately, the sensitivity of fine-nee-
dle aspiration to correctly diagnose the cause
of these lesions is unknown. Analysis of cyst
contents for viscosity, mucus, amylase, carci-
noembryonic antigen, CA-125, and other tu-
mor markers may help in further refining the
diagnosis [13, 16]; however, results are often
inconclusive. Typically, at our institution, an
asymptomatic cyst of smaller than 1 cm will
be followed up with sonography or CT.
Asymptomatic cysts of about 1–2.5 cm will
be evaluated with endoscopic sonography
and, often, with fine-needle aspiration. Pa-
tients with asymptomatic cysts greater than
2.5 cm and patients with symptomatic cysts of
any size may be offered surgery.

Our study has several weaknesses. The
principal limitation of our study is the lack of
pathologic diagnosis of these cystic lesions.
However, although the cysts could have been
neoplastic, and 10 cysts are known to have in-
creased in size, it is important that none
caused any morbidity or mortality. Because

Fig. 1.—45-year-old woman with history of chronic hepatitis C. Transverse sonogram shows 8-mm simple cyst
(arrow) at neck and body of pancreas that was stable in size for more than 7 years.
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we could not ethically perform a prospective
study in which pathologic proof was ob-
tained, it was necessary to rely on long-term
imaging and clinical follow-up. Another
shortcoming caused by the necessity for pro-
longed follow-up is the technical limitations
of older imaging technology, with the CT and
sonographic equipment of 8–19 years ago be-
ing inferior to today’s scanners. With the
higher resolution of modern imaging technol-
ogy, more and smaller lesions are likely to be
detected than was the case in our study period.
Our ability to characterize these lesions accu-
rately as being simple versus complex cystic
masses is greater now than it was in the past.
Therefore, we would expect that patient out-
comes should, if anything, be better in pa-
tients who are followed now by surveillance
imaging than in our study patients.

Finally, an inherent limitation of this study
is the potential for bias related to patients lost
to follow-up. It is possible that a patient could
have been diagnosed at our institution as hav-
ing a simple pancreatic cyst and then experi-
enced mortality or morbidity and returned to
a local medical provider, unknown to our
study. In addition, some patients were ex-
cluded on the basis of death within 8 years of
diagnosis due to causes unrelated to the pan-
creas before sufficient follow-up could be ob-
tained. Although we could find no evidence

of pancreatic disease in our follow-up, it is
difficult to completely exclude the possibility
of pancreas-related disease in these patients.

In conclusion, an incidentally discovered
simple pancreatic cystic lesion of 2 cm or
smaller is highly unlikely to cause morbidity
or mortality and, if confirmed to be a simple
cystic lesion by high-quality transabdominal
sonography, thin-collimation CT, MRI, or en-
doscopic sonography, it may safely be ob-
served. About half of these lesions may
eventually grow to be larger than 2 cm, at
which time more invasive management may
be required.
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