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Background: Primary nonparasitic splenic cysts (NPSC) are typically diagnosed
incidentally. The management of large (> 5 cm) asymptomatic cysts remains con-
troversial; there is a lack of evidence guiding management. The purpose of this
study was to describe the outcomes of nonoperative management of large NPSC.

Methods: Patients diagnosed with NPSC between January 2004 and December
2019 were identified at our academic institution. Adult patients with an NPSC of
at least 5 cm who had at least 1 additional hospital visit were included. Data are
presented as medians with interquartile ranges (IQR).

Results: We identified 512 medical records that included the term splenic cyst
during the study period. Sixty-eight of the patients had no reported cyst size,
410 had cysts smaller than 5 cm, 1 patient underwent an elective splenectomy at
another institution and 12 patients were excluded for other reasons; 21 patients
with cysts of at least 5 cm were included in the study. Eight symptomatic patients
underwent surgery at our institution. Of these, 2 presented acutely: 1 with hemo-
peritoneum who required admission for transfusions and later underwent elective
laparoscopic splenectomy and 1 with increasingly severe abdominal pain who
underwent laparoscopic cyst unroofing. The remaining 6 symptomatic patients had
elective surgery for pain (4 cyst unroofing, 1 total splenectomy, 1 partial
splenectomy). Thirteen patients were asymptomatic (10 female, median age
49.2 [IQR 38.1 to 64.6] yr). Two of these patients chose to undergo elective sur-
gery. The remaining 11 asymptomatic patients, with a median initial cyst size of
8.0 IQR 5.3 to 10.8) cm, were followed for a median of 31.0 (IQR 23.5 to 71.0) months.
There was no change in median cyst size (0 [IQR -1 to 0] cm), and none of these
patients underwent intervention for their NPSC.

Conclusion: Asymptomatic patients managed nonoperatively for large NPSC
did not become symptomatic or require intervention during the study period.
This supports watchful waiting with serial radiologic and clinical monitoring for
asymptomatic large NPSC.

Contexte : Les kystes spléniques non parasitaires primaires (KSNPP) sont
généralement découverts fortuitement. La prise en charge des kystes volumineux
(= 5 cm) asymptomatiques ne fait pas 'unanimité; les données probantes manquent
pour orienter le traitement. Cette étude avait pour but de décrire les résultats
d’une prise en charge non chirurgicale des KSNPP.

Méthodes : Nous avons identifié les patients ayant recu un diagnostic de KSNPP
entre janvier 2004 et décembre 2019 dans notre établissement universitaire. Nous
avons inclus les patients adultes porteurs d’'un KSNPP d’au moins 5 cm qui avaient
consulté au moins 1 autre fois a I’h6pital. Les données sont présentées sous forme
de médianes et d’écarts interquartiles (EI).

Résultats : Nous avons recensé 512 dossiers médicaux incluant le terme kyste
splénique durant la période de I’étude. Chez 68 patients, la taille du kyste n’était
pas indiquée; 410 avaient un kyste de moins de 5 cm; 1 patient a subi une splénec-
tomie non urgente dans un autre établissement et 12 ont été exclus pour d’autres
raisons; 21 patients porteurs d’un kyste d’au moins 5 cm ont été retenus pour
I’étude. Huit patients symptomatiques ont subi une chirurgie dans notre établisse-
ment. Parmi eux, 2 étaient des cas urgents : 1 cas d’hémopéritoine pour lequel le
patient a di étre hospitalisé pour des transfusions et a ensuite subi une splénecto-
mie laparoscopique non urgente, et 1 cas d’intense douleur abdominale croissante
pour lequel le patient a subi une fenestration laparoscopique. Les 6 autres patients
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symptomatiques ont subi une chirurgie non urgente pour la douleur (4 fenestrations,
1 splénectomie totale, 1 splénectomie partielle). Treize patients étaient asymptoma-
tiques (10 femmes, dge médian 49,2 [écart interquartile (EI) de 38,1 4 64,6] ans). Deux
d’entre eux ont opté pour la chirurgie non urgente. Les 11 patients asymptomatiques
restants, dont la taille médiane des kystes initiaux était de 8,0 (EI de 5,3 a 10,8) cm, ont
été suivis pendant une durée médiane de 31,0 (EI de 23,5 a 71,0) mois. On n’a noté
aucun changement de la taille médiane des kystes (0 [EI de -1 a 0] cm) et aucun de
ces patients n’a subi d’intervention pour son KSNPP.

Conclusion : Les patients asymptomatiques traités non chirurgicalement pour un
KSNPP volumineux ne sont pas devenus symptomatiques et n’ont pas été obligés
d’étre opérés pendant la période de I’étude. Cela milite en faveur de l'attente vigi-
lante, avec suivi radiologique et clinique, pour les cas de KSNPP volumineux
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asymptomatiques.

ydatid cysts are the most common subtype of

splenic cysts worldwide.! However, in North

America, splenic cysts are relatively rare, given
the low prevalence of echinococcal disease. In fact,
autopsy studies have shown that the incidence of splenic
cysts is only 0.07% in North Americans.? Splenic cysts
have been classified in various ways. Historically,
Fowler’s and Martin’s classifications were most com-
monly used.> More recently, Morgenstern’s classification
of nonparasitic splenic cysts (NPSC) has been widely
adopted. In this classification, splenic cysts are classified
as congenital, neoplastic, traumatic or degenerative.?

Congenital, or primary, splenic cysts are considered to
be true cysts, as they have a mesothelial, transitional or
epidermoid epithelial cell lining, in contrast to other sub-
types of NPSC.? As their name implies, they are thought
to be congenital in origin and comprise roughly 10% of
NPSC, making them a rare entity.” They are typically
found incidentally on abdominal imaging requested for
other indications.! Imaging is typically diagnostic, as they
are usually simple in nature with homogeneous contents
and thin walls.* Rarely, these cysts present with compres-
sive symptoms or pain due to their size or due to cyst
rupture or hemorrhage.*

Given their rarity, the management of primary splenic
cysts is based entirely on case series and expert opinion.
In patients with cysts that are symptomatic at presenta-
tion, expert consensus supports surgery.” For patients
with small (< 5 cm), asymptomatic splenic cysts, non-
operative management is accepted, and patients may be
followed with serial imaging.® If the cyst increases in size
or if it is 5 cm or larger at initial presentation, expert
opinion currently recommends surgical intervention.”®
This recommendation is based on the theoretical risk of
spontaneous rupture or malignant conversion of the cyst.

However, given the lack of evidence-based guidelines,
a watchful waiting approach for patients with large
asymptomatic primary splenic cysts may be considered.
The objective of this study was to describe the natural
history and outcome of nonoperative management of

large NPSC.

MEeTHODS
Study population

The data warehouse of a university-affiliated academic
health network including 3 hospitals was queried, and
all patients with an electronic diagnosis of “splenic
cyst” between January 2004 and December 2019 were
identified. The study population included adult patients
with NPSC at least 5 ¢cm in size diagnosed at any time
during the study period. To be included in the study,
patients needed to have at least 1 subsequent imaging
or clinic appointment recorded in the data warehouse.
Patients who were younger than 18 years, who had
nonprimary splenic cysts, who had noncystic splenic
masses or who had cysts smaller than 5 cm for the dura-
tion of the study period were excluded.

Variables and outcomes

After institutional ethics board approval was obtained,
electronic medical records were reviewed to collect
demographic, clinical, pathologic and radiologic data, as
well as information about any surgical procedure or
radiology-guided intervention. Variables included date
and age at first diagnosis; indication for first imaging;
initial and subsequent imaging type (ultrasonography,
computed tomography [CT] or magnetic resonance
imaging [MRI]); height, width and diameter of cyst on
initial and all subsequent imaging; presence of multiple
cysts; age and date of final follow-up; referral (if any) to a
general surgeon at 1 of our institutions; and surgical
intervention (if any) performed. If a patient had a cyst
with an initial diameter less than 5 cm that later grew,
they entered the cohort when the cyst reached 5 cm in
size, as this is when they would meet the criteria for
intervention according to expert opinion.

All patients referred to general surgery were seen by a
single surgeon with an interest in splenic disease (L.S.F.).
For initial nonoperative management to be considered,
patients had to be asymptomatic and have a simple cyst

Can J Surg/J can chir 2023;66(4) E391



RECHERCHE

with a sharply demarcated thin wall and a homogeneous,
hypoattenuating core on imaging. Patients were also rou-
tinely referred to our health network’s tropical medicine
clinic to rule out echinococcal disease.

The primary outcome was whether patients required
unplanned surgical or radiologic interventions for cyst
management. Surgical management (cyst unroofing,
partial splenectomy or total splenectomy) was guided by
patient preference and the location of the cyst.” Other
outcomes were the change in size of the splenic cyst during

512 unique
medical records

Excluded n=478
e Cyst size not reported n=68
e Cystsize<5cm n=410

<
<

34 patients
with cysts > 5 cm Excluded n=13
e Noncystic mass n=5
e Pediatric n=2
* Nonsplenic cyst n=3
¢ No follow-up n=3
e Underwent surgery elsewhere
n=1

21 patients included

<
<

Fig. 1. Flow chart of the patient selection process.

the follow-up period and the development of symptoms.
Data are reported as medians (with interquartile ranges
[IQR]) or percentages.

REsuLTS

A total of 512 unique medical records included the term
“splenic cyst” and were reviewed (Figure 1). Of these,
68 patients had no reported cyst size on imaging and
410 patients had cysts that were smaller than 5 cm. Of the
remaining 34 patients, 5 had noncystic masses of the
spleen, 2 were pediatric patients, 2 had nonsplenic cysts,
3 had a single image with no follow-up at our institution
and 1 returned to our institution many years after an
elective open total splenectomy performed at another
institution for an unknown indication. Therefore,
21 patients with primary splenic cysts at least 5 ¢cm in size
were included in this study.

Symptomatic patients

Eight of the 21 patients (38%) were symptomatic at
initial presentation (Figure 2). The median age at diag-
nosis for these 8 patients was 37.4 (IQR 28.0 to 45.1) years,
4 patients were female (50%) and the median cyst size at
diagnosis was 10.3 (IQR 9.2 to 10.7) cm. Two of the

2 presented to

Admission for
transfusions

1
hemoperitoneum

Elective laparoscopic

emergency
department

8 patients
symptomatic
at presentation

6 elective surgeries
for abdominal or
shoulder pain

1 increasingly severe
abdominal pain

4 |laparoscopic

1 total laparoscopic
splenectomy

splenectomy

Same-admission
laparoscopic cyst
unroofing

cyst unroofing

1 laparoscopic
partial

splenectomy

Fig. 2. Flow chart of the management of symptomatic patients.
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symptomatic patients presented initially to the emer-
gency department. One patient with a 6.7 cm cyst
presented with hemoperitoneum from a ruptured cyst in
the context of trauma and required admission for trans-
fusions. This patient underwent elective laparoscopic
splenectomy 82 days later. The other patient presented
with increasingly severe abdominal pain attributable to
their splenic cyst, which was 13.1 cm in size at the time
of presentation. This patient underwent same-admission
laparoscopic cyst unroofing. The remaining 6 symptom-
atic patients all underwent elective surgery for either
abdominal or shoulder pain attributable to the presence
of the splenic cyst. Four of these patients underwent
laparoscopic cyst unroofing, 1 underwent laparoscopic
total splenectomy and 1 underwent laparoscopic partial
splenectomy. The median time from diagnosis to sur-
gery was 72.0 (IQR 40.8 to 103.5) days for symptomatic
patients.

Asymptomatic patients

The remaining 13 patients with incidentally diagnosed
primary splenic cysts at least 5 cm in size were asymp-
tomatic (Table 1). Their median age at initial imaging
was 49.2 (IQR 38.1 to 64.6) years, 10 patients were
female (77%) and median initial cyst size was 8.8 (IQR
5.4 to 11.0) cm. After a discussion of the risks, benefits
and alternatives to watchful waiting, 2 patients chose to
undergo an elective operation (1 because of concerns of
rupture, the other because of an increased CA19-9
measurement from cyst fluid aspirated at their referring
hospital). The first patient underwent laparoscopic cyst
unroofing and the second underwent laparoscopic par-
tial splenectomy.
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The 11 remaining asymptomatic patients underwent a
watchful waiting approach. Their median age at diagno-
sis was 49.2 (IQR 36.5 to 65.3) years and the median cyst
size at diagnosis was 8.0 IQR 5.3 to 10.8) cm. Over a
median follow-up of 31.0 IQR 23.5 to 71.0) months,
5 cysts increased in size (range 0.1 to 1.3 cm), 2 decreased
in size (range —1.1 to -0.4 cm) and 4 remained
unchanged. The overall median change in cyst size dur-
ing the study period was 0 (IQR -1 to 0) cm. None of
these patients underwent any surgical or radiologic inter-
vention during follow-up.

Discussion

Nonparasitic splenic cysts are rare and remain poorly
studied. Although their incidence is low on autopsy
studies,'® the number of asymptomatic NPSC being
diagnosed may be increasing in the context of increasing
use of various abdominal imaging modalities for diagno-
sis and follow-up of abdominal pathologies. Historically,
experts have recommended that surgical or radiologic
interventions be offered for symptomatic NPSC and
that asymptomatic NPSC management be tailored on
the basis of the size of the cyst.”® If an NPSC is 5 cm or
larger in diameter at the time of diagnosis or during the
follow-up period, the consensus is that surgical inter-
ventions be offered.”® However, we did not observe any
adverse events in 11 asymptomatic patients with large
NPSC undergoing a watchful waiting approach after a
median follow-up of 31 months.

The recommendation to offer surgery for large NPSC
probably originated from early pediatric studies and was
then incorporated into Morgenstern’s landmark paper
on the management of splenic cysts.’ It is largely based

Table 1. Characteristics of asymptomatic patients with splenic cysts at least 5 cm in size

Largest cyst Maximum cyst
Age at study dimension at study dimension during Final largest cyst Duration of
Patient ID Sex inclusion, yr inclusion, cm follow-up, cm dimension, cm follow-up, yr Underwent intervention
A F 74.2 5.7 5.7 5.7 0.9 No
B F 66.0 4.9 5.1 5.1 5.4 No
C F 64.6 1.6 6 5.8 9.2 No
D F 63.7 8.0 8 8 2 No
E F 30.9 5.4 9.5 5 11.6 No
F F 47 11.0 12.3 11.3 6.6 No
G F 72.7 5.0 5 5 0.3 No
H M 3156 9.0 9.1 9.1 2.6 No
| F 41.4 15.9 17 16 2.4 No
J M 49.2 10.5 10.5 10.5 1.6 No
K F 25.2 15.0 15.1 13.9 6.5 No
L F 51.8 11.0 11 8.8 8.3 Yes (laparoscopic cyst
unroofing)*
M M 38.1 8.8 9.4 9.4 1.6 Yes (laparoscopic partial
splenectomy)*
F = female; ID = identification; M = male.
*Patient preference.
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on the theoretical increased risk of spontaneous cyst
rupture, conversion to malignancy or spontaneous
infection beyond the 5 cm diameter cut-off.>!! However,
there is a lack of evidence to support this recommenda-
tion. Case series including patients presenting with
splenic cyst rupture are typically reported in the context
of blunt trauma,>>" in which it is plausible that a cyst of
any size may rupture; this risk is not limited to a specific
size cut-off, and of course blunt trauma most often leads
to splenic bleeding in the absence of cysts. The concern
for malignancy is related to a few case reports of
increased serum or cyst fluid CA19-9 or carcino-
embryonic antigen (CEA) levels or both, although the
significance of this remains unknown.?»'*+!8 We could not
identify any case report of a NPSC converting to a
malignant lesion nor a case of primary infection of the
cyst outside of the context of widespread sepsis.

Large NPSC are rare and recommendations are guided
by small case series, which often confound NPSC with
other kinds of splenic pathology. In addition, most case
series include only patients who underwent surgery and
cannot provide evidence about watchful waiting. In a
review of the literature, Chen and colleagues included
115 cases of splenic epidermoid cysts, but the authors did
not specify the number of cysts that were at least 5 cm in
size, and all patients had surgery.!” Morgenstern’s land-
mark 2002 case series in which he proposed his new classi-
fication of splenic cysts included 21 cases of NPSC at least
5 cm in size that he had operated on.? We identified
3 studies published after Morgenstern’s classification that
included more than 10 patients with “splenic cysts.”
Adas and colleagues published a series of 24 splenic cysts
at least 5 cm in size; most were parasitic, with only
6 patients having “simple cysts” or “epithelial cysts,” and
all patients underwent surgery.! A second series included
14 cysts at least 5 cm and size, of which only 4 were epi-
thelial cysts, and only 2 cases were managed non-
operatively.?’ Kenney and colleagues published the largest
series to date of nonoperative management of large
NPSC. Using a similar methodology to ours, they identi-
fied 115 cases of NPSC, of which 29 were at least 5 cm in
size; of these, 22 patients underwent nonoperative
management.® Although 6 were lost to follow-up, the
remaining 16 patients did not undergo an intervention.
Consistent with our study, the mean age of the study
patients was 55.4 years and 69% were female. After a mean
follow-up interval of 64 months, there was a 95-year-old
patient who ruptured an asymptomatic cyst after a fall at
home and subsequently died from urosepsis.®

With the paucity of data to guide management, we
adopted a watchful waiting approach for patients with
large asymptomatic NPSC and typical imaging findings. In
this cohort of 21 patients diagnosed over a 16-year period,
8 patients were symptomatic, of whom 2 had acute presen-
tations leading to urgent or elective surgery after
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stabilization of hemoperitoneum. The remaining 6 under-
went electively planned surgery. After we excluded
1 patient who underwent urgent surgery for increasingly
severe abdominal pain, the median time to surgery was
72.0 days; no patients presented to the emergency depart-
ment or required emergent intervention during this time.

Thirteen patients with large asymptomatic NPSC
were offered a watchful waiting approach. All of these
patients were evaluated by the same surgeon and were
carefully counselled regarding the risks and benefits of
this approach. Two requested elective intervention after
counselling. The remaining 11 patients were managed
nonsurgically with serial imaging for a median follow-up
time of 31 months. Although the cysts were relatively
large in diameter, no patients in this group developed
symptoms, none required emergency or elective interven-
tion, and cyst sizes remained relatively stable. Although
limited by the relatively short follow-up period, these
findings support the notion that a watchful waiting
approach may be a safe alternative to the current rec-
ommendation to offer surgery to patients with large
asymptomatic NPSC.

This series has several strengths. First, to our know-
ledge this is one of the largest case series describing the
natural history of large NPSC. Additionally, patients
were managed by a single surgeon, which allowed for a
consistent approach over the course of the study period.
Furthermore, this study included patients from a hospital
network of 3 university-affiliated hospitals. The radio-
logic diagnosis was also consistent across patients, result-
ing in one of the few cohorts to exclusively include
patients with true NPSC.

Limitations

"This study has several limitations. NPSC are rare and we
could identify only a small number of patients. Ahtough
watchful waiting appeared to be safe for this cohort,
there may be patients who later develop acute
complications with longer follow-up. In this retrospect-
ive review, we excluded 1 patient who underwent elective
splenectomy at another institution, presumably for
patient preference, but returned to our institution for
treatment of another condition. Although it is unlikely,
we cannot be certain that other patients have not done
the same thing. Our approach to the surgical manage-
ment of NPSC has evolved over time. We now offer
laparoscopic partial splenectomy for operative manage-
ment of anatomically amenable large NPSC; however,
we previously favoured cyst unroofing, which is associ-
ated with a lower risk of complications but higher risk of
recurrence. Given these trade-offs, a shared decision-
making approach when deciding between nonoperative
and various operative management options is particu-
larly valuable. Finally, the retrospective nature of this



study limited the availability of potentially relevant data
and precluded more detailed analysis of the evolution of
cyst size over time.

CONCLUSION

This study suggests that watchful waiting with serial
radiologic and clinical follow-up may be a safe approach
for large asymptomatic NPSC, with low risk of size
progression, rupture or unplanned intervention.
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