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SUMMARY
A 35-year-old man with a 12-year history of idiopathic
myelofibrosis (IMF) presented in 2014 with fatigue and
abdominal distension. CT scan revealed massive
hepatosplenomegaly with focal splenic lesions, soft
tissue around renal pelvis, mesenteric masses
compressing bowel loops and perilymphatic nodules in
lungs. There was portal hypertension, ascites, pleural
effusion, bilateral psoas abscesses and necrotic
retroperitoneal lymphadenopathy. MRI additionally
revealed hypointense periportal infiltrative lesions in liver,
not seen on CT scan. None of these lesions showed
diffusion restriction. Biopsy from mesenteric masses
revealed extramedullary haematopoeisis. Aspiration from
psoas abscess confirmed tuberculosis. Follow-up after
6 weeks of ruxolitinib ( JAK2 tyrosine kinase inhibitor)
and 9 months of antitubercular therapy revealed
resolution of psoas abscesses and lymph nodes. Mild
reduction was noted in mesenteric masses and ascites
while perirenal soft tissue had increased. Follow-up
imaging after another 1 year of ruloxitinib showed new-
onset bilateral paravertebral and presacral foci of
extramedullary haematopoeisis.

BACKGROUND
Idiopathic myelofibrosis (IMF) can be complicated
by infections, portal hypertension, extramedullary
haematopoeisis (EMH) and malignant transform-
ation to lymphoma/leukaemia. While there are
reports of IMF with EMH and tuberculosis (TB)
and IMF with EMH and portal hypertension, there
are currently no case reports of all three complica-
tions of IMF that is, EMH, TB and portal hyper-
tension (PHT) occurring simultaneously in one
patient.
Also, the utility of diffusion restriction in differ-

entiating lymphoma versus EMH has not been
reported previously. The initial pattern of involve-
ment in this patient suggested lymphoma as mesen-
teric masses; periportal infiltrative lesions and
perilymphatic nodules are more commonly
reported in lymphoma as compared to EMH.
Moreover, the typical paravertebral and presacral
foci of EMH were absent in this patient at initial
presentation. However, absence of diffusion

restriction on MRI favoured a benign pathology
such as EMH, as proved by biopsy.
We also present the long-term imaging follow-up

in this patient post antitubercular treatment (ATT)
and JAK2 inhibitor therapy, which has also not
been reported previously.

CASE PRESENTATION
A 35-year-old man with a 12-year history of IMF
and a homozygous gain-of-function JAK-2 tyrosine
kinase activation mutation presented 2 years ago
with anaemia, fatigue, low-grade fever and progres-
sive abdominal distension. The patient had been
managed with hydroxyurea at the time of his initial
presentation. CT scan revealed massive hepatosple-
nomegaly, soft tissue around bilateral renal pelvis,
multiple mesenteric masses and few well-defined
perilymphatic nodules in right lung. The liver mea-
sured 30 cm and spleen measured 25 cm. No focal
lesions were seen in liver on CT scan while there
were multiple hypodense focal lesions in spleen.
The mesenteric masses were isoattenuating to
muscle without any intralesional foci of fat, calcifi-
cation or haemorrhage. These masses were dis-
placing the bowel loops widely without any bowel
obstruction. There was also mild, low-attenuation
ascites. The splenoportal axis was dilated with the
portal vein measuring 17 mm. There was focal nar-
rowing of the portal vein at the porta without any
obvious portal vein thrombosis or varices. The
pericalyceal soft tissue was more marked in the left
kidney with mild left hydroureteronephrosis. Chest
CT sections showed well-defined perilymphatic
nodules in the right lung abutting major fissure and
in right upper lobe with right pleural effusion. In
addition, there was bilateral psoas abscess with nec-
rotic para-aortic lymphadenopathy (figure 1).
Diagnostic considerations on CT-included lymph-
oma/leukaemia or EMH with secondary TB infec-
tion and PHT.
On MRI, the liver showed a heterogeneous

appearance with confluent, periportal T2-weighted
(T2-W) hypointense lesions that were not seen on
CT. The splenic focal lesions and pericalycceal soft
tissues were hypointense on T2-W images while
mesenteric masses were isointense on T1-W images
and mildly hyperintense on T2-W images. None of
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these lesions showed any diffusion restriction on diffusion-
weighted imaging (DWI), favouring a benign pathology over
lymphoma or leukaemic granulocytic sarcomas. Diffusion
restriction was noted in bilateral psoas abscesses (figure 2).
Biopsy from mesenteric masses showed features suggestive of
EMH (figure 3).

Aspiration from right psoas abscess confirmed TB. While
biopsy from other lesions was not performed, they were also
considered to be part of EMH rather than TB or lymphoma.

The patient was initially treated with 6 weeks of ruloxitinib
( JAK2 tyrosine kinase inhibitor) and antibiotics. Following wor-
sening of tubercular symptoms, ruloxitinib was stopped and the
patient was given anti-ATT for 9 months along with hydro-
xyurea. Follow-up after 1 year of ATT revealed complete reso-
lution of psoas abscesses and necrotic lymph nodes. There was
reduction in ascites with residual peritoneal nodularity while
the perirenal and pericalyceal soft tissue increased on follow-up.
The hepatosplenomegaly and focal splenic lesions were
unchanged (figure 4). The patient was then restarted on ruloxiti-
nib 10 mg twice a day for treatment of IMF.

The patient subsequently presented a year later with parapar-
esis, bilateral S1 radiculopathy and haematochezia. Follow-up
imaging revealed new onset of bilateral paravertebral and presa-
cral foci of extramedullary haematopoeisis and left pleural

effusion (figure 5). The previously seen mesenteric masses, peri-
renal tissue and hepatopslenomegaly were unchanged while hae-
matochezia was secondary to PHT-induced haemorrhoids.

The patient was managed with banding of haemorrhoids and
discharged on ruloxitinib and hydroxyurea and referred for pal-
liative radiotherapy for presacral masses.

DIFFERENTIAL DIAGNOSIS
Based on distribution and extent of lesions, primary differential
diagnosis of lymphoma or EMH was considered. We also con-
sidered a possibility of leukaemic transformation with chloro-
mas/granulocytic sarcomas. The primary entity was complicated
by TB in form of bilateral psoas abscesses and necrotic retro-
peritoneal nodes and portal hypertension. The diagnostic con-
siderations in favour of lymphoma and leukaemia in this patient
included typical distribution and extent of lesions (periportal,
splenic, pericalyceal, mesenteric masses and perilymphatic
nodules). EMH is more typically found in paravertebral and
presacral location, both of which were absent in this patient at
initial presentation. Hepatic involvement in EMH commonly
manifests as focal masses while periportal infiltration is more
common in lymphoma. Also while mesenteric masses have been
described in EMH in a setting of IMF, they are also common in
lymphoma and complicated TB. Finally, pulmonary involvement

Figure 1 (A–H): Contrast-enhanced CT in 35-year-old man with idiopathic myelofibrosis (IMF). There was hepatosplenomegaly with focal
hypodense lesions in spleen (white arrow, A), multiple mesenteric masses (*, (D)), soft tissue thickening around both renal pelvis (block arrows, (B
and F)) and ill-defined lung nodules in right upper lobe and abutting major fissure (white block arrows (G and H)), which were all considered either
foci of extramedullary hematopoeisis (EMH) or lymphoma at initial presentation. There was also bilateral psoas abscess (black arrow, (F)) with
necrotic paraortic nodes (not shown) suggestive of tuberculosis. Splenoportal axis was dilated with focal narrowing of portal vein at porta (black
dotted arrow, (E)) suggestive of portal hypertension and ascites (white dotted arrow, (B and C)).
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in EMH typically occurs as air-space opacities and interstitial
septal thickening while our patient had perilymphatic nodules,
which are more common in lymphoma. Pulmonary TB also
manifests as centrilobular nodules rather than perilymphatic
nodules as seen in this patient.

DISCUSSION
IMF is a chronic clonal myeloproliferative disorder characterised
by progressive marrow fibrosis and ineffective haematopoeisis.1

JAK2-V617F mutation is positive in about 50–60% of patients.2

Owing to progressive marrow fibrosis, there is formation of
ectopic haematopoeitic tissue termed as EMH. The most
common sites of EMH are spleen and liver followed by lymph
nodes, paravertebral and presacral locations. However, EMH has
also been described in unusual sites such as kidneys, adrenals,

mesentery, gastrointestinal system, central nervous system, middle
ear, skin, ovary and breast.1 3–5 Unusual sites or disseminated
foci of EMH are more common in IMF due to high volume of
circulating haematopoietic growth factors and cytokines. The
hypothesis behind EMH include (1) displacement of pleuripotent
haematopoietic stem cells from marrow and subsequent infiltra-
tion into mesenchymal organs and (2) reactivation of embryonic

Figure 3 (A–D): Histopathology. Trucut biopsy from mesenteric mass
shows fibroadipose tissue infiltrated by a polymorphous cell population
((A), H&E,×100) comprising of myeloid series of cells including
eosinophil precursors (arrowhead), erythroid colonies (arrow) ((B),
H&E,×400) and occasional megakaryocytes (arrow) ((C), H&E,×400).
Antimyeloperoxidase immunohistochemical stain highlights the myeloid
series of cells ((D), IHC,×400).

Figure 4 (A–D): Follow-up CT scan abdomen in 2015 and
comparison with 2014 scans. (A and B) showing serial axial sections
for comparison. There is partial resolution of ascites with residual
peritoneal nodularity (white arrows (A and B)). (C and D) showing
serial coronal sections for comparison. There is resolution of ascites
and bilateral psoas abscesses (*). The right infrarenal (white dashed
arrow) and left parapelvic soft tissue (back arrow) increased on
follow-up while spleen size was unchanged.

Figure 2 (A–J): MRIs at initial presentation. (A–D) showing periportal lesions in liver (dashed white arrow) and in focal lesions in spleen (solid
white arrow). These are isointense on T1-W image (arrows, (A)), hypointense on T2-W (arrows, (B)), dark on both diffusion b-800 images (arrow,
(C)) and on ADC map (arrows, (D)). T2-W axial image (E) at more caudal level shows hypointense pericalyceal tissue (black arrow). (F–J) showing
mesenteric masses (*). These masses are hypointense on T1-W (F), mildly hyperintense on T2-W (G), dark on both diffusion b-800 images (H) and
on ADC map (I). T2-W coronal image (H) better shows mesenteric masses (*) displacing small bowel loops (white block arrow). Also note diffusion
restriction in psoas abscess (black block arrows (G–I). ADC, apparent diffusion coefficient; T1-W and T2-W, T1-weighted and T2-weighted.
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rests of totipotent haematopoietic stem cells in various organs
secondary to ineffective marrow haematopoeisis.6 7

Hepatosplenomegaly is the commonest imaging manifestation
of EMH.3 While focal lesions have been described in liver and
spleen, periportal and peribiliary forms of EMH are uncom-
monly seen on imaging despite sinusoidal infiltration by haem-
atopoietic cells at microscopic level.8 9 Wong et al10 published
10 cases of hepatic EMH, of which only 1 case had periportal
involvement while others had focal hepatic masses.

Holden et al11 described a similar case of diffuse mesenteric
EMH but their patient died in 2 weeks due to complications of
portal HTN. Kim et al2 also described a case of EMH compli-
cated by TB, in whom the ascites was secondary to TB.
However, death occurred within 2 months, unlike our patient
who responded to ATT and was also available for follow-up
2 years after initial presentation.

Symptomatic PHT is reported in 11% of cases with IMF and
has been attributed to either sinusoidal infiltration and fibrosis
causing increased intrahepatic resistance or due to increased
blood flow from the enlarged spleen or due to portal vein
thrombosis in EMH.12 13 Complications of PHTare common in
EMH as seen in this patient too who developed bleeding from
haemorrhoids on follow-up. Ascites in IMF is seen in 11% of
patients with EMH and can be secondary to PHT or due to
peritoneal form of EMH, rupture of hepatosplenic nodules or
due to secondary infection.2 11 14–16 In our case, the ascites was
likely to be due to peritoneal EMH rather than TB, as it was
refractory to ATT and showed residual peritoneal nodularity on
follow-up.

The diagnostic role of DWI in differentiating malignant mes-
enteric masses from EMH has not been described previously.
While EMH can have variable T1 signal depending on the pro-
portion of fat and fibrosis,11 they are usually isointense on
T1-W and mildly hyperintense on T2-W image as seen in our
case. Moreover, they do not show diffusion restriction, which
can be useful in differentiating them from lymphoma or
chloromas.

IMF is often treated with ruxolitinib, which is a JAK2 inhibi-
tor. While ruxolitinb has been known to correlate with
decreased spleen size, improved quality of life and overall sur-
vival benefit,17 18 the imaging features of EMH on ruxolitinib
has also not been reported previously in any of these case
reports. On 2 years follow-up, there was no significant decrease
in the size of spleen. The patient also developed more typical
paravertebral and presacral foci of EMH on follow-up suggest-
ive of progressive disease.

Learning points

▸ Idiopathic myelofibrosis (IMF) can be invariably complicated
by extramedullary haematopoeisis (EMH), portal
hypertension, opportunistic infections and secondary
lymphomatous/leukaemic transformation.

▸ EMH in IMF can occur in unusual sites such as mesentery,
kidneys and lungs and mimic lymphoma/leukaemia.

▸ Diffusion-weighted imaging can help differentiate EMH
from malignancy as EMH does not show diffusion
restriction.

▸ Long-term follow-up in this patient revealed progressive
increase in extent of EMH despite adequate JAK2 inhibitor
therapy.
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Figure 5 (A–H): Follow-up imaging in 2016. (A–C) showing bilateral paravertebral foci of extramedullary haematopoeisis along dorsal spine and
ribs (block arrows). There was no bone destruction (B) and these masses were mildly hyperintense on T2-W MRI (C). (E–H) showing presacral (arrow,
(E and G)) and perirectal (arrow, (F)) soft tissue which was hypointense on T2-W MRI (white arrow, (H)) s/o fibrotic or burnt-out hematopoetic
tissue. The mesenteric masses and hepatosplenomegaly and perirenal tissue were unchanged on follow-up (D). T2-W, T2-weighted image.
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