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Abstract:

Objective We retrospectively analyzed the prevalence and clinical features of splenic infarctions in patients
with Philadelphia chromosome-negative myeloproliferative neoplasms (Ph” MPNs).

Patients Patients diagnosed with essential thrombocythemia (ET), polycythemia vera (PV), prefibrotic/early
primary myelofibrosis (pre-PMF), or PMF from January 1996 to October 2020 in Chungnam National Uni-
versity Hospital, Daejeon, Korea, were reviewed.

Results A total of 347 patients (143 ET, 129 PV, 44 pre-PMF, and 31 PMF patients; 201 men and 146
women) with a median age of 64 (range 15-91) years old were followed up for a median of 4.7 (range 0.1-
26.5) years. Fifteen (4.3%) patients exhibited splenic infarctions at the diagnosis. These were most common
in PMF patients (12.9%), followed by pre-PMF (9.1%) and PV (5.4%) patients. Multifocal infarcts (60.0%)
were most common, followed by solitary (33.3%) and extensive infarcts (6.7%). The cumulative incidence of
thrombosis in patients with splenic infarctions tended to be higher than in those lacking infarctions (10-year
incidence 46.7% vs. 21.0% in PV; p=0.215; 33.3% vs. 17.9% in pre-PMF; p=0.473) patients, but statistical
significance was lacking. Palpable splenomegaly (hazard ratio 14.89; 95% confidence interval 4.00-55.35; p<
0.001) was the only independent risk factor for splenic infarction. During follow-up, 5 (1.4%) patients devel-
oped splenic infarctions. Conservative treatment adequately controlled the symptoms; no serious complica-
tions were noted in any patient.

Conclusion Splenic infarctions occurred most frequently in patients with PMF; it was rare in patients with
ET. The clinical courses were generally mild.
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Palpable splenomegaly is evident in a subpopulation of

Introduction

Philadelphia chromosome-negative myeloproliferative neo-
plasms (Ph" MPNs) include essential thrombocythemia (ET),
polycythemia vera (PV), prefibrotic/early myelofibrosis (pre-
PMF), and overt PMF (1). These are all clonal hematologi-
cal disorders characterized by increased blood cell numbers,
frequent thrombotic or hemorrhagic vascular events (2, 3),
and myelofibrotic or leukemic transformation (4-6).

such patients, but radiological splenomegaly is more com-
mon (7, 8). Splenomegaly is most common and marked in
PMF patients, attributable principally to extramedullary he-
matopoiesis, and increases the risk for splenic infarction (9).
Such infarction is characteristic of many clinical conditions,
but the clinical course is generally mild (10-12). Splenic in-
farctions develop in patients with various hematological dis-
orders; they have been extensively described in patients with
sickle cell disease (13) and hematological malignancies, in-
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cluding lymphoma and leukemia (14-17). Such infarctions
also develop in patients with Ph® MPN (18); serious compli-
cations include splenic rupture, intraperitoneal bleeding, and
peritonitis (19-21). However, most data are those of case re-
ports and thus are difficult to generalize and apply in routine
clinical practice.

We retrospectively analyzed the prevalence and clinical
features of splenic infarctions evident at the diagnosis and
during follow-up and the corresponding outcomes, in pa-
tients with Ph™ MPN.

Materials and Methods

Patient recruitment and data acquisition

Patients diagnosed with ET, PV, pre-PMF, or PMF from
January 1996 to October 2020 at Chungnam National Uni-
versity Hospital, Daejeon, Korea, were retrospectively en-
rolled, and their medical records were reviewed in terms of
demographic and laboratory data, including complete blood
counts, blood chemistry, driver gene mutations, bone mar-
row data, cytogenetics, and abdominal computed tomogra-
phy (CT).

Prognostic stratification of ET and PMF patients em-
ployed the International Prognostic Scoring for ET (IP-
SET) (22) and the International Prognostic Scoring System
(IPSS) (23), respectively. For patients diagnosed with ET
prior to 2017, diagnoses were revised based on the 2016
World Health Organization criteria (1). Hydroxyurea or ana-
grelide was used for cytoreduction, based on the standard
recommendations, drug availability, and compliance. Except
for in low- and very-low-risk patients, low-dose aspirin (100
mg daily) was prescribed to prevent thrombosis.

Driver gene mutation analyses

The Janus kinase 2 mutation (JAK2V617F) was identified
via polymerase chain reaction (PCR) and Sanger sequencing
(prior to 2010) and using allele-specific real-time quantita-
tive PCR (after 2010) (performed by GC Laboratories,
Yongin, Korea). The calreticulin (CALR) mutation of exon 9
was detected via fragment analyses and Sanger sequencing.
The myeloproliferative leukemia gene mutation (MPLWS515
K/L) status was assessed using PCR and Sanger sequencing
(GC Laboratories).

Abdominal CT

CT was performed using various scanners and techniques,
but most images were obtained using a SOMATOM Sensa-
tion 16, SOMATOM Sensation 64, SOMATOM Definition
Edge, or a SOMATOM Definition Flash platform (all from
Siemens Medical Solutions, Forchheim, Germany). The
scanning parameters were section thickness, 3.0-5.0 mm;
field of view, 304-360 mm; tube current-time product, 144-
486 mAs; and peak voltage, 100-120 kVp. After acquisition
of unenhanced scans, contrast-enhanced scans were ob-
tained. A total of 1.2-1.5 mL nonionic contrast material [io-

promide (370 mg iodine/mL), Ultravist 370; Bayer Health-
care, Berlin, Germany]/kg body weight was usually injected
into the antecubital vein at 3-4 mL/s using a power injector.
A Dbolus-tracking technique was employed to optimize the
timing of arterial phase scanning. Late portal phase images
were obtained 70-80 seconds after contrast injection. A 20-
mL flush of normal saline was administered immediately af-
ter contrast injection. Most axial CT images were recon-
structed at a section thickness of 3 mm.

Classification of splenomegaly and splenic infarc-
tion

Splenomegaly was defined using previously described cri-
teria (8). In brief, “palpable splenomegaly” indicated that the
spleen was palpable below the left costal margin, and “volu-
metric splenomegaly” indicated that the spleen volume was
greater than the mean plus three standard deviations of ref-
erence volumes based on both age and body surface area.
Splenic infarction was arbitrarily classified into three types
by the pattern and extent, as follows: 1) solitary infarct, a
single infarct, regardless of size; 2) multifocal infarct, two
or more infarcts, regardless of size; and 3) extensive infarct:
an infarct involving at least half of the splenic volume
(Fig. 1).

Definitions of thrombotic and hemorrhagic events

Thrombotic events included cerebrovascular events
(ischemic stroke, transient ischemic attack, and venous sinus
thrombosis), coronary events (any ischemic heart disease, in-
cluding acute coronary syndrome), splanchnic events, and
peripheral thromboembolism. Hemorrhagic events included
any acute bleeding or a need for red cell transfusion on ad-
mission. All events that occurred before, at the time of, and

after the diagnosis were included in analyses.
Statistical analyses

Descriptive data are presented as means+standard devia-
tions, medians (with ranges), or percentages, and were com-
pared using Student’s r-test or the %’ (Fisher exact) test. The
cumulative incidence of thrombotic vascular events by
splenic infarction status was estimated, with death serving as
a competing risk, using the Fine and Gray model and ana-
lyzed using the Gray equality test. Risk factors for splenic
infarction were identified via Fine and Gray regression, with
death serving as a competing risk.

All statistical analyses were performed using the SPSS
software program (ver. 24.0; SPSS, Chicago, USA) or the
SAS University edition (SAS Institute, Cary, USA); a p
value <0.05 was considered to indicate statistical signifi-
cance.

Ethics

This study was approved by the Institutional Review
Board of Chungnam National University Hospital (approval
no. 2020-10-053). The need for informed patient consent
was waived given the retrospective nature of the analysis.
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Figure 1.
large solitary infarction. (C) Multifocal infarctions. (D) Extensive infarction.

Results

Patient characteristics (Table 1)

A total of 347 patients (143 ET, 129 PV, 44 pre-PMF, and
31 PMF patients; 201 men and 146 women) with a median
age of 64 (range 15-91) years old were enrolled. They were
followed for a median of 4.7 (range 0.1-26.5) years. ET pa-
tients diagnosed before 2017 were reviewed, and their diag-
noses were revised based on the 2016 World Health Organi-
zation diagnostic criteria. Of the 129 ET patients, 32
(24.8%) and 11 (8.5%) were re-classified as pre-PMF and
PV patients, respectively. Palpable splenomegaly was most
common in PMF patients (51.6%), followed by pre-PMF
(9.1%) and PV (8.5%) patients. No ET patient exhibited pal-
pable splenomegaly. The white blood cell, monocyte, and
platelet counts as well as the lactate dehydrogenase (LDH)
level of pre-PMF patients were higher than those of ET pa-
tients [14.5£10.2x10°/L vs. 11.0£4.5x10°/L; 0.8+0.4x10°/L
vs. 0.6£0.4x10°/L; 1,094.9+461.1x10°/L vs. 946.5+244.9.4x
10°/L; and 1.6+0.7xthe upper normal limit (UNL) vs. 1.1%
0.4xUNL, respectively; all p<0.05]. The JAK2V617F muta-
tion was most common in PV (91.1%) patients, followed by
ET (68.6%), PMF (65.3%), and pre-PMF (64.9%) patients.
The CALR mutation was most common in PMF patients
(21.7%), followed by pre-PMF (14.7%) and ET (11.6%) pa-
tients. Abdominal CT data (from the time of the diagnosis)
were available for 80 (55.9%) ET, 69 (53.5%) PV, 20

Representative CT images of splenic infarctions. (A) A small solitary infarction. (B) A

(45.5%) pre-PMF, and 19 (61.3%) PMF patients. ET pa-
tients were evenly distributed among the IPSET risk groups.
Most pre-PMF patients were in the low (52.3%) or
intermediate-1 (38.6%) IPSS risk groups, but many PMF pa-
tients were in the intermediate-2 (38.7%) or high (19.4%)
risk groups. Cytoreductive therapy was most commonly pre-
scribed for PV patients (82.2%), followed by pre-PMF
(77.3%), ET (75.4%), and PMF (54.8%) patients. Most pa-
tients with MPN subtypes (other than PMF patients) were
placed on low-dose aspirin.

Prevalence of splenic infarction (Table 2)

Of the 347 patients, 15 (4.3%) exhibited splenic infarc-
tions at the time of the MPN diagnosis. This was most com-
mon in PMF patients (12.9%), followed by pre-PMF (9.1%)
and PV (5.4%) patients. No ET patients showed splenic in-
farction at the diagnosis. During follow-up, 5 (1.4%) of the
347 patients developed splenic infarctions: 1 each of the 143
ET (0.7%), 44 pre-PMF (2.3%), and 31 PMF (3.2%) pa-
tients; and 2 (1.6%) of the 129 PV patients. All showed pal-
pable splenomegaly. Overall, 20 (5.8%) patients exhibited
splenic infarctions at the diagnosis or during follow-up. No
splenic artery or vein thrombosis was observed.

Clinical features of patients presenting with splenic
infarctions (Table 3, Fig. 2)

The median age of the 15 patients with splenic infarctions
at the diagnosis was 58 (range 22-88) years old, and 10
(66.7%) were men. Abdominal pain and vague abdominal
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Table 1. Patient Characteristics (n=347).
ET (n=143) PV (n=129)  Pre-PMF (n=44) PMF (n=31)

Age (yr), median (range) 62 (15-88) 64 (18-91) 63.5 (22-88) 68.5 (40-88)
Male, n (%) 73 (51.0) 82 (63.6) 25 (56.8) 21 (67.7)
Palpable splenomegaly, n (%) 0(0.0) 11 (8.5) 4(9.1) 16 (51.6)
Laboratory findings

WBC, x10%/L 11.0+4.5 14.7+6.2 14.5+10.2%* 13.7+11.0

Monocyte, x10%/L 0.6+0.4 0.7+0.4 0.8+0.4* 1.0+0.8

Hemoglobin, g/dL 13.6+£2.2 18.3+£2.5 13.0£2.8 10.3£2.5

Platelet, x10%/L 946.5+244.9 510.9+288.4 1,093.9+461.1* 424.8+327.5

LDH, xUNL 1.1£0.4 1.3+0.5 1.6+0.7* 2.0+1.5
Driver gene mutation, n (%)

JAK2V617F 80/121 (68.6)  102/112 (91.1) 24/37 (64.9) 15/23 (65.3)

CALR 14/121 (11.6) - 5/34 (14.7) 5/23 21.7)

MPL 0/12 (0.0) - 0/3 (0.0) 0/3 (0.0)

JAK?2 exonl2 - 6/112 (5.4) - -
Abdomen CT taken at diagnosis, n (%) 80 (55.9) 69 (53.5) 20 (45.5) 19 (61.3)
IPSET, n (%)

Low 45 (31.5) - - -

Intermediate 42 (29.4) - - -

High 56 (39.2) - - -
IPSS, n (%)

Low - - 23 (52.3) 5(6.1)

Intermediate-1 - - 17 (38.6) 8 (25.8)

Intemediate-2 - - 3 (6.8) 12 (38.7)

High - - 1(2.3) 6(19.4)
Comorbidity, n (%)

Hypertension 51 (35.7) 77 (59.7) 22 (50.0) 11 (35.5)

Diabetes mellitus 19 (13.3) 32 (24.8) 9 (20.5) 7 (22.6)

Chronic kidney disease 21 (14.7) 30 (23.3) 9 (20.5) 4(12.9)

Smoking 28 (19.6) 53 (41.1) 14 (31.8) 4(12.9)
Treatments, n (%)

Cytoreductive treatment 101 (75.4) 106 (82.2) 34 (77.3) 17 (54.8)

Aspirin 128 (89.5) 121 (93.8) 38 (86.4) 12 (38.7)

Thrombosis, n (%)** 37 (25.9) 39 (30.2) 13 (29.5) 1(3.2)

FU (yr), median (range) 3.6(0.2-24.1)  6.2(0.2-26.5) 4.8 (0.2-22.7) 3.2(0.1-19.7)

ET: essential thrombocythemia, PV: polycythemia vera, pre-PMF: prefibrotic/early myelofibrosis, LDH: lactate dehydroge-

nase, UNL: upper normal limit, CT: computed tomography, IPSET: International Prognostic Score for Essential Thrombocy-

themia, IPSS: International Prognostic Scoring System, FU: follow-up

*p<0.05 compared to ET.
**Thrombosis before and at the time of diagnosis.

Table 2. Prevalence of Splenic Infarction.

ET n=143) PV (n=129) pre-PMF (n=44) PMF (n=31) Total (n=347)
At diagnosis, n (%) 0 (0.0) 7(5.4) 49.1) 4(12.9) 15 (4.3)
After diagnosis, n (%) 1 (0.7)* 2(1.6) 1(2.3) 13.2) 5(1.4)
Total, n (%) 1(0.7) 9 (7.0) 5(11.4) 5(16.1) 20 (5.8)

ET: essential thrombocythemia, PV: polycythemia vera, pre-PMF: prefibrotic/early primary myelofibrosis

*Developed after transformation into secondary myelofibrosis.

discomfort were reported by 8 (53.3%) and 2 (13.3%) pa-
tients, respectively. Five (33.3%) patients did not show any
symptoms of splenic infarction. Palpable splenomegaly was
noted in 8 (53.3%) patients and volumetric splenomegaly in
an additional 7 (46.7%); thus, all patients with splenic in-
farctions showed splenomegaly at the diagnosis. In terms of

the extent of infarction, multifocal infarcts (60.0%) were
most frequent, followed by solitary infarcts (33.3%) and ex-
tensive infarcts (6.7%). During a median follow-up of 4.3
(range 0.6-20.5) years, 5 (33.3%) and 1 (6.7%) of the 15
patients developed thrombotic and hemorrhagic vascular
events, respectively. The cumulative incidence of thrombosis
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in patients with splenic infarctions tended to be higher than
that in patients without splenic infarctions; this was true for
both PV (10-year cumulative incidence 46.7 vs. 21.0%; p=
0.215) and pre-PMF (10-year cumulative incidence 33.3 vs.
17.9%; p=0.473) patients, but statistical significance was

Table 3. Clinical Features of Patients with Splenic In-
farction at Diagnosis (n=15).

Age (yr), median (range) 58 (22-88)
Male, n (%) 10 (66.7)
Symptoms relevant to splenic infarction, n (%)
Abdominal pain 8 (53.3)
Vague abdominal discomfort 2(13.3)
None 5(33.3)
Splenomegaly
Palpable splenomegaly, n (%) 8(53.3)
Volumetric splenomegaly, n (%) 7 (46.7)
No splenomegaly, n (%) 0(0.0)
Extent of splenic infarction, n (%)
Solitary 5(33.3)
Multifocal 9 (60.0)
Extensive 1(6.7)
Laboratory findings
WBC, x10°/L 17.1£12.1
Monocyte, x10%/L 1.1+0.8
Hemoglobin, g/dL 15.2+5.1
Platelet, x10%/L 517.6+447.3
LDH, xUNL 2.3+1.7
Diver gene mutation
JAK2V617F 11/14 (78.6)
CALR 2/14 (14.3)
Comorbidity
Hypertension 4(26.7)
Diabetes mellitus 3(20.0)
Chronic kidney disease 2(13.3)
Smoking 6 (40.0)
Thrombotic events, n (%)* 5(33.3)
Hemorrhagic event, n (%)* 1(6.7)
Follow-up duration (yr), median (range) 4.3 (0.6-20.5)

*Events before, at the time of, and after MPN diagnosis.
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lacking.
Clinical outcomes of splenic infarction (Table 4)

Of the 15 patients with splenic infarctions at the MPN di-
agnosis, 10 (66.7%) received cytoreductive therapy but 5
(33.3%) did not. Low-dose aspirin was prescribed for 12
(80.0%) patients. For pain control,
inflammatory drugs and narcotic agents were given to 2
(13.3%) and 6 (40.0%) patients, respectively. No analgesic
was prescribed for 7 (46.7%) patients. No complication (an
abscess, fistula, splenic rupture, intraperitoneal bleeding, or
peritonitis) was observed during follow-up. Of the 7 patients
who underwent follow-up abdominal CT after the MPN di-
agnosis, 1 (14.3%) showed a residual non-perfused spleen
area 23 months after the diagnosis; the others lacked non-
perfused areas at a median of 18 months (range 9-80
months) after the MPN diagnosis. No complications were
noted in the five patients who developed splenic infarctions
during follow-up.

non-steroidal anti-

Risk factors for splenic infarction at the diagnosis
(Table 5)

A Fine and Gray regression analysis was performed to
identify risk factors for splenic infarction at the diagnosis. In
univariate analyses, palpable splenomegaly [hazard ratio
(HR) 14.35; 95% confidence interval (CI) 5.52-46.09; p<
0.001], a high LDH level (>1.5-fold the UNL) (HR 3.46;
95% CI 1.21-9.88; p=0.020), and PMF (HR 4.11; 95% CI
1.23-12.78; p=0.22) were identified as risk factors. In multi-
variate analyses, palpable splenomegaly (HR 14.89; 95% CI
4.00-55.35; p<0.001) was the only risk factor.

Discussion

We found that a small proportion of Ph™ MPN patients ex-
hibited splenic infarctions at the diagnosis. The prevalence
varied among the subtypes, being most frequent in patients
with PMF, followed by patients with pre-PMF and PV; it
was rare in ET patients. Only a few patients (1.4%) devel-

B
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Figure 2. Cumulative incidence of thrombotic events in patients with polycythemia vera (A) and
prefibrotic/early primary myelofibrosis (B) by splenic infarction status at the diagnosis.
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oped such infarctions during follow-up. To our knowledge,
this is the first report on the prevalence of splenic infarction
in Ph MPN patients. However, our work has inevitable limi-
tations because of its retrospective design. Importantly, the

Table 4. Treatment and Outcomes of Patients
with Splenic Infarction at Diagnosis (n=15).

Treatment
Initial cytoreduction, n, (%)

Hydroxyurea 9 (60.0)
Anagrelide 0(0.0)
Ruxolitinib 1(6.7)
None 5(33.3)
Low-dose aspirin, n (%) 12 (80.0)
Analgesics, n (%)
NSAID 2(13.3)
Narcotic agents 6 (40.0)
None 7 (46.7)
Surgical treatment, n (%) 0(0.0)
Outcomes
Complications, n (%)
Abscess 0(0.0)
Fistula 0(0.0)
Peritonitis 0(0.0)
Others 0(0.0)
Radiologic resolution, n (%)
Residual non-perfused area* 1/7 (14.3)
No non-perfused area** 6/7 (85.7)

NSAID: non-steroidal anti-inflammatory drug
* Computed tomography performed at 23 months after diagnosis.
** Computed tomography performed at a median of 18 months

(range: 9-80 months) after diagnosis.

prevalence at the diagnosis may be underestimated, as only
54.2% of patients underwent abdominal CT. Given that 5
(33.3%) of the 15 patients with splenic infarctions were as-
ymptomatic, some patients who did not undergo abdominal
CT may have had infarctions. Thus, a prospective study us-
ing abdominal CT is warranted to determine the exact preva-
lence of splenic infarction at the time of the MPN diagnosis.

Whether or not abdominal CT is appropriate for every pa-
tient, regardless of symptoms or signs, at the time of the
MPN diagnosis remains controversial (24); abdominal CT is
not standard MPN diagnostic algo-
rithm (25, 26). However, asymptomatic splanchnic thrombo-
sis is sometimes encountered in clinical practice (24). Fur-
thermore, we observed that not only palpable but also volu-
metric splenomegaly (as revealed by CT) had certain clinical
implications (8). Overall, the clinical utility of abdominal
CT at the MPN diagnosis remains unclear. All 15 patients
with splenic infarctions showed palpable splenomegaly or
volumetric splenomegaly on abdominal CT. This indicates
that splenic infarction was caused by splenic enlargement it-
self (27) and was not a thrombotic vascular event. It was not
surprising that splenic infarction was most common in PMF
patients, in whom splenomegaly is more frequent and
marked than in other patients (9, 27-29).

Conservative treatment adequately controlled the symp-
toms, with no serious complications noted in any patient.
Thus, splenic infarction is not very serious and does not re-
quire particular attention. However, some patients com-
plained of severe abdominal pain, and several case reports
have described serious complications (splenic rupture, peri-
toneal bleeding, and peritonitis) in MPN patients (19-21). In

included in the

Table 5. Fine and Gray Regression Analysis Seeking Risk Factors at Diagnosis for Devel-

oping Splenic Infarction (n=347).

Univariate analysis

Multivariate analysis

HR 95% C1 p value HR 95% CI p value
Age >60yr 0.58 0.21-1.63 0.300 - - -
Male 1.48 0.49-4.42 0.486 - - -
Palpable splenomegaly 14.35 5.52-46.09 <0.001 14.89 4.00-55.35 <0.001
WBC >12.0 x10°/L 0.52 0.25-2.03 0.521 - - -
WBC >25.0 x10°/L 3.04 0.63-14.62  0.166 - - -
Monocyte >1.0 x10°/L 232 0.71-7.60 0.165
Platelet >1,000 x10°/L 0.25 0.93-1.90 0.177 - - -
LDH >1.5 xXUNL 3.46 1.21-9.88 0.020 2.73 0.88-8.45 0.082
Positive JAK2V617F 1.25 0.04-4.61 0.736 - - -
Positive CALR mutation 0.53 0.06-5.07 0.580
PV 1.51 0.53-4.26 0.440 - - -
pre-PMF 2.66 0.81-8.74 0.108 - - -
PMF 411 1.23-12.78  0.022 0.61 0.13-2.92 0.538
Hypertension 0.41 0.13-1.30 0.129 - - -
Diabetes mellitus 1.05 0.29-3.82 0.945 - - -
Chronic kidney disease 0.67 0.15-3.05 0.604 - - -
Smoking 1.71 0.59-4.95 0.320 - - -
Thrombosis before or at diagnosis 0.4 0.0-91.81 0.235 - - -

HR: hazard ratio, CI: confidence interval, LDH: lactate dehydrogenase, UNL: upper normal limit, PV: polycythe-

mia vera, pre-PMF: prefibrotic/early primary myelofibrosis
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addition, abscess formation and functional asplenia attribut-
able to splenic infarction have been reported in patients with
other clinical conditions (30-33).

We found that the cumulative incidence of thrombotic
vascular events in PV and pre-PMF patients with splenic in-
farctions at the diagnosis tended to be higher than in those
without splenic infarctions; however, the differences were
not statistically significant. This may reflect the small num-
bers of patients with infarctions; a further evaluation is thus
warranted. A Fine and Gray regression analysis revealed that
palpable splenomegaly was the only independent risk factor
for infarction, again indicating that infarction is closely as-
sociated with splenomegaly. Given that approximately half
of MPN patients underwent abdominal CT at the time of the
diagnosis, the results should be interpreted with caution. A
well-designed prospective study is required.

In summary, splenic infarction occurred in subpopulations
of Phh MPN patients palpable
splenomegaly (4.3% at the diagnosis and 1.4% during
follow-up). Infarctions were most frequent in patients with
PMF, followed by pre-PMF and PV; they were rare in ET
patients. The clinical courses were generally mild, the symp-
toms were adequately controlled with conservative treat-
ment, and complications were rare.

with  volumetric or
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