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Introduction and importance: Essential thrombocythemia (ET) is a myeloproliferative disorder characterized by
increased platelet count and a high risk of bleeding or thrombotic events due to platelet dysfunction. Patients
with ET are treated according to their risk of complications with cytoreductive or anti-aggregant treatment.
Neither guidelines for oncologic patients nor perioperative management of patients with ET have been
determined.

Case presentation: A 41-year-old female patient with ET who had alternating constipation and diarrhea was
referred after a screening colonoscopy diagnosing a locally advanced rectosigmoid junction colon adenocarci-
noma with liver metastases. Systemic preoperative chemotherapy was indicated. The patient underwent lapa-
roscopic low anterior resection plus volume-preserving right lobectomy of the liver. Postoperative bleeding of the
internal iliac artery (ITA) associated with hematoma at the lower pelvic cavity was diagnosed and treated by
interventional radiology; the patient was discharged without other complications 16 days after surgery.
Clinical discussion: ET has been related to the development of hematologic complications or second non-
hematologic malignancies. A systematic review was conducted to seek guidance for the management of such
patients in the perioperative period. Special perioperative care must be taken, and complications management
should avoid further hemorrhages or cloth formation.

Conclusion: Under oncologic and hematological guidance, minimally invasive surgery and non-invasive man-
agement of complications are advised in the lack of published perioperative management guidelines of ET pa-
tients with colorectal cancer.

1. Introduction

Essential thrombocythemia (ET) is a rare clonal myeloproliferative
disorder characterized by a sustained excessive proliferation of mega-
karyocytes in the bone marrow and an increased serum platelet level. ET
has been associated with myeloproliferative syndromes like chronic
myelogenous leukemia, polycythemia vera, myeloid metaplasia, and
other secondary malignancies often described as a premalignant stage
with a low risk of progression [1,2]. Currently, there are no clinical
guidelines published regarding the perioperative management of ET
patients. We conducted a systematic review of the literature and pre-
sented a case, in line with SCARE [3] criteria, of ET with a rectosigmoid

junction adenocarcinoma and liver metastasis laparoscopically resected,
complicated by pelvic bleeding managed in a private specialized cancer
center hospital.

2. Clinical case

A 41-year-old female patient with essential thrombocytosis (ET) who
had alternating constipation, diarrhea, and anal discomfort was referred
after being diagnosed with a large colon mass during colonoscopy for
screening. The mass was circumferential and ulcerofungating
moderated-differentiated adenocarcinoma, located at the rectosigmoid
junction (AV: 18 cm).
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She was diagnosed with ET in 2004, treated with hydroxyurea (HU)
0.5 mg, agrylin 1 mg BD and aspirin 100 mg OD since dating of diag-
nosis. OB/GYN's previous history of childbirth in 2011 with no previous
miscarriages. JAK2 gene mutation test confirmed ET diagnosis in 2012
after later pregnancies presented leakage symptoms and vaginal
bleeding leading to abortion in 2 opportunities and one dilatation and
curettage until second childbirth in 2016. ET treatment previous to
surgery based on agrylin 1 mg OD and aspirin 100 mg OD, HU was
discontinued during the second pregnancy attempt. Family history of
colorectal cancer (grandfather), no other relevant or genetic diseases.
No previous history of smoking, alcohol, or other drugs.

Initial physical exam reported a palpable mass at left upper
abdominal quadrant and normal digital rectal exam. Serum CEA was
120 ng/mL, and her serum hemoglobin level was 12.9 g/dL, WBC 7 x
103/L, platelets 920 x 103/L, PT (INR) 13.4 s (1.08), PTT 36.6 s. A
computed tomographic + MRI scan of the abdomen identified a
circumferential wall thickening at the rectosigmoid junction with peri-
colic fat infiltration and multiple regional lymphadenopathies. Liver CT
+ MRI scan reported a 5.1 cm sized probable metastasis in S7 and
splenomegaly (21 cm) with partial ischemia at the superior pole of the
spleen. CT chest HR study with no definite evidence of metastasis in the
thorax.

Systemic chemotherapy was indicated after a multidisciplinary team
meeting, receiving E-FOLFIRI (#8, Erbitux + Irinotecan HCl + leuco-
vorin + 5FU). After 8 cycles, an evaluation was done by CT + MRI scans,
reporting a similar extent of rectosigmoid junction cancer with pericolic
fat infiltration and several regional lymphadenopathies, further
decreased hepatic metastasis in S7 no changes in spleen alterations.

Laparoscopic low anterior resection (LAR) with lymph node dissec-
tion (LND) plus volume-preserving right lobectomy of the liver was
indicated. It was ordered to stop aspirin five days before surgery. The
patient was explained the risks of thrombosis/bleeding before and after
surgery. To prevent thrombosis, we performed laparoscopic surgery
using an elastic stocking and intermittent pneumatic compression with
pneumoperitoneum. LAR with LND was performed by a senior colorectal
surgeon expert in minimally invasive surgery, finding severe spleno-
megaly (21 cm), redundant T-colon and D-colon, splenic flexure was not
mobilized, resection with IMA high ligation, and IMV preservation. The
liver surgical team performed a hybrid volume-preserving right hemi-
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hepatectomy (Fig. 1). Hemostatic agents were used to preventing
bleeding complications: fibrin sealant in lateral pelvic walls, IMA and
IMV roots, and collagen matrix to prevent anastomotic bleedings.

On the immediate postoperative day, the patient presented tachy-
cardia with low Hb (6.6 g/dL) with normal BP, receiving a transfusion of
6 pRBCs and nine transfusions of FFP. Hemovac drained 160-200 mL
serohematic fluid every 2 h to a total of 1.5 L. Hemodynamic conditions
were closely monitored. Given hemodynamic stability with normal BP,
prompt dynamic CT was indicated, showing active contrast extravasa-
tion at the right side of the lower pelvic cavity in a right internal iliac
artery (IIA) branch associated with hematoma at the lower pelvis and
fluid collection at the subhepatic space and abdominal-pelvic cavity.
Immediate vessel embolization was done under US and fluoroscopy
guidance. Right IIA angiography revealed bleeding at the anterior
branch; the select feeder branch was selected, and embolization was
performed with a coil (tornado 2-3) and glue (1:2). Bilateral ITA angi-
ography no longer presented bleeding after embolization (Clavien Dindo
IIIB [4]) (Fig. 2).

The patient remained hospitalized for 16 days until complete re-
covery without new symptoms of bleeding or thrombosis. Bowel func-
tion was recovered early with active walking. Thrombocytosis raised to
high preoperative levels Aspirin intake (100 mg OD) was indicated on
POD 14 for thromboprophylaxis. The intraabdominal hematoma was
conservatively managed with passive drains until its complete removal.

Pathologic examination of the colon specimen revealed an infil-
trating ulcerofungating moderately-differentiated adenocarcinoma with
extramural vascular invasion without lymphovascular nor perineural
invasion, measuring 2.6 cm x 2.1 cm x 1.0 cm (Fig. 1). Metastasis in 4
out of 15 regional lymph nodes (ypN2a) was found. The specimen was
diagnosed as an adenocarcinoma stage [Va (T4a N2a M1) [5].

After surgical treatment, adjuvant chemotherapy and surveillance
were indicated according to NCCN guidelines for colon cancer man-
agement [5], and cytoreductive and anti-aggregation treatment was
resumed with anagrelide 1 mg OD and aspirin 100 mg OD. The patient
was re-evaluated in a follow-up consult three months after surgery,
manifesting no pain, good tolerance to oral intake, regular bowel
movements without incontinence symptoms, and overall satisfied with
the treatment and outcomes. A CT scan showed almost complete reab-
sorption of the pelvic hematoma, and a platelet count was 320 x 10%/L

Fig. 1. Surgical staging. 1A. Colonoscopy finding of ulcerofungating mass. 1B and 1.C. Sigmoid adenocarcinoma moderately differentiated (Mandard grade 4). 1D

CT scan.
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Fig. 2. Dynamic CT with active contrast extravasation probably at the branch of right internal iliac artery 2B Lower pelvic cavity hematoma. 2C Internal iliac artery.

under Agrylin treatment (Fig. 3). Future surveillance will follow NCCN
guidelines for colon cancer [6] requiring history and physical exami-
nation every 3-6 months for two years by the oncologist, colorectal
surgeon, and hematologist with CEA, chest/abdominal/pelvic CT scan
for each evaluation; then every 6-12 months for a total of 5 years.

3. Discussion

A systematic literature review was conducted using EMBASE, Med-
line, and PubMed databases to detect relevant English language articles.
Published studies with full-text articles were included. The following
search terms were used: “essential thrombocythemia” OR “primary
thrombocytosis” AND “surgery” OR “surgical” OR “operation” OR
“operative.” Studies on abdominal surgery were manually retrieved, and
bibliographies were checked for other relevant publications.

A total of 263 studies were initially found. Based on the inclusion
criteria, seven studies described abdominal surgery in patients with ET
and were included (Table 1). Based on the data, 6/7 patients were fe-
male, and the mean age was 48 years. Only four patients had a previous
medical history of complications related to ET. Three patients had pre-
vious anti-aggregation treatment, which was suspended perioperative; 2
of these patients had anagrelide intake associated.

Regarding complication risk, two patients could be considered low-
risk, three intermediate-risk, and one high-risk. Laparoscopic surgery
was performed in 4 patients, and open surgery was done in the other
three patients. Three patients received pharmacological thrombopro-
phylaxis, and 2 received mechanical pneumatic intermittent
compression.

Four patients experienced postoperative bleeding that occurred on
the first postoperative day. One presented a thrombotic event (Budd-
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mm

Fig. 3. CT showing resolution of lower pelvic cavity hematoma with intact anastomotic stapling line.

Chiari syndrome), one showed only pseudo hyperkalemia without
further complications, and one presented asymptomatic thrombocyto-
penia. No clear guidelines for managing patients undergoing abdominal
surgery were available to base the management of ET patients.

Platelet disorder is now considered to be only a part of the general
proliferative abnormality. Patients with ET may have sustained eleva-
tions in platelet counts, with counts ranging from 1,000,000 to
5,000,000 per mL [7]. Clinically, the malfunction of these dysfunctional
platelets can produce hemorrhage, thrombosis, and microvascular
functional symptoms such as visual disturbances, hearing, and vaso-
motor disorders with paresthesia or vertigo [8].

Many platelets appear large and bizarre and are often found in
clumps. These patients rarely bleed spontaneously, although they usu-
ally exhibit unusual bleeding after trauma and minor surgical proced-
ures [9]. The hemostatic defect is complex and variable, and all tests
may be normal. However, there is a prolonged bleeding time and
abnormal clot retraction, occasionally positive tourniquet test [9].

Paradoxically, a high level of malfunctioning platelets interferes with
agglutination and coagulation normal process. Platelet hypoaggregation
is detected in a range of 38% to 94% of these patients [8]. Due to this,
surgical hemostasis is compromised by: the dysfunction of mechanical
plugging of defects, the release of vasoconstrictor substances, and the
activation of plasma thromboplastic factors to initiate coagulation [9].

The most representative data of surgical interventions in ET and
Policitemia Vera (PV) patients was published in 2008 with a total of 311
surgical interventions (150 with ET diagnosis) [10]. Abdominal surgery
was performed in 91/311 patients with 91 laparoscopic interventions. It
was reported a total of 7.7% of vascular occlusions (venous or arterial
thrombotic events) and 7.3% major hemorrhages (defined as intracra-
nial, ocular, articular, or retroperitoneal bleeding, events that require
surgery or angiographic intervention or any bleeding that causes a he-
moglobin reduction of 2 g/dL or more that involves transfusion of 2 or
more blood units) without correlation with diagnosis, surgical

intervention, thromboprophylaxis or previous medical treatment [10].

Even though a high platelet count (>600 x 10%/jL), age >60 years,
and thrombosis history are high-risk factors for spontaneous bleeding or
thrombotic episodes in ET patients, no correlation between hemorrhagic
complications and the degree of thrombocytosis has been found [7,10].

Only seven abdominal surgery cases with an associated ET diagnosis
have been reported [12-17], 4 of them presenting bleeding as a post-
operative complication. Currently, there are no perioperative in-
dications for emergency plateletpheresis, thromboprophylaxis, or
suspension of previous treatments.

ET can be divided into three clinical categories: those presenting as a
bleeding tendency, those presenting as thrombosis, or having no
symptoms [8]. The risk of complication events can also be stratified.
Asymptomatic patients without previous events of bleeding or throm-
bosis nor cardiovascular risk factors are considered “low risk™ of com-
plications and should not receive any treatment. In the history of
cardiovascular disease or risk factors, patients are considered at “inter-
mediate risk,” and anti-aggregants or cytoreductive therapy should be
prescribed. Patients with a positive history of thrombosis are at “high
risk” of thrombotic complications and should receive cytoreductive and
anti-aggregant treatment [7].

Cytoreductive therapy includes medical treatment based on
hydroxycarbamide or hydroxyurea (HU), anagrelide, and the more
aggressive plateletpheresis. Anagrelide targets megakaryocytes inhibit-
ing its maturation and subsequent formation of platelets, reducing its
count to less than 500,000/mm? with minimal toxicity and no known
leukemogenic potential [18]. Anagrelide could be associated with HU (a
DNA replication inhibitor) in high-risk cases. Nonetheless, the need for
treatment should be periodically re-evaluated [7].

Therapeutic plateletpheresis has been utilized to prevent recurrent
complications or treat acute thromboembolism or hemorrhage in
selected patients with uncontrolled thrombocytosis, although not as a
long-term treatment. Plateletpheresis is effective as it can rapidly reduce



Table 1
Description and summary of previous reports. Perioperative data.
Case report Year of Age/  Surgery performed Esplenomegaly  Previous Medical treatment Preoperative Perioperative Postoperative complication Management of
reference publication sex complication platelet count thromboprofilaxis complication
(x10%/L)
Wada [12] 1998 52/F Cholecystectomy and Yes None None 1300 Low molecular weight Abdominal bleeding (Drain Reoperation for
choledochotomy heparin, ceased after insertion wound) hemostasis and
bleeding intaabdominal
hematoma evacuation
Cai [13] 2009 36/F Splenectomy and Yes Previous history None 313 Low-dose heparin. When  Pseudohyperkalemia None
mesocaval shunt with of vascular platelet count increased
prosthetic graft thrombosis to 113710° L}, aspirin
commenced
Amarapukar 2013 38/F Laparoscopic Yes Hematemesis None 280 Low molecular weight Budd-Chiari syndrome (1. 1. Hepatic veins
[14] cholecystectomy heparin after thrombosis ~ hepatic venous thrombosis Angioplasty
diagnosed with occlusion of all the three 2. transjugular
veins and a pat- ent portal intrahepatic porta
venous system) caval shunt (TIPS)
2. angioplasty thromobsis
Zhu [15] 2017 61/F Laparoscopic sigmoid Yes None Preoperative 915 None Anastomotic bleeding Dilute noradrenaline
colectomy plateletpheresis as a retention enema,
and 0.5 U of
hemocoagulase was
injected.
Hiyoshi [16] 2019 40/F Laparoscopic NR None aspirin (100 mg/ 624 Elastic stocking and Asymptomatic None
ileocecal resection day) and intermittent pneumatic thrombocytopenia
anagrelide (2.5 compression
mg/day)
Hosada [17] 2021 68/ Esplenectomy Yes Acute hearth aspirin (100 mg/ 854 None Bleeding from the drain Reoperation for
M failure induced day) insertion site and wound, hemostasis and
by anagrelide epistaxis, and hemorrhoidal intaabdominal
bleeding hematoma evacuation
Kim (current 2021 41/F Laparoscopic low Yes 3 miscarriages (2 aspirin (100 mg/ 920 Elastic stocking and Abdominal bleeding Angiography and

case)

anterior resection
with lymph node
dissection

abortions, 1
Dilatation and
curetagge)

day) and
anagrelide (2.5
mg/day)

intermittent pneumatic
compression

vessel embolization
under US and
fluoroscopy guidance.
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platelet count, previously reported in the perioperative management of
surgical patients, as in uncontrolled post-splenectomy reactive throm-
bocytosis [19].

There is a significant association between treatment with alkylating
agents and an increased risk of developing second hematological ma-
lignancies [10]. Still, treatment with HU, anagrelide, or other physio-
pathology disorders has not been associated [11]. Colorectal cancer is
rarely associated with this disease; still, 3 of 7 ET patients reported
undergoing abdominal surgery have been associated with colorectal
cancer [15].

The management of colorectal patients with ET diagnosis should be
specially considered due to chemotherapy side effects such as bone
marrow, transient thrombocytopenia, or increased thrombotic risk from
the malignancy itself and increased risk of disorders of coagulation
function from the ET [7]. Surveillance is indicated in patients taking
anagrelide when chemotherapy-induced bone marrow suppression is
suspected [14].

Postoperative bleeding is a major complication in the context of ET-
associated diagnosis. Colorectal surgery complications are associated
with increased morbidity, prolonged intensive care and hospital stay,
and mortality [13]. Along with careful hemostasis, intraoperative use of
hemostatic agents has demonstrated a benefit in preventing the forma-
tion of hematomas and diminishing the risk of postoperative bleeding
and developing seromas in non-emergency procedures [20].

Postoperative complications must be suspected in the presence of
clinical parameters like pain, ileus, fever, tachycardia, hypotension,
oliguria, and hypoxemia. Hemodynamic stability is the primary clinical
sign, and it should be closely monitored. If the patients present hypo-
volemic shock (grade III or IV), surgical exploration is indicated to find
and treat the source of bleeding. Conservative or non-surgical manage-
ment is only advised under hemodynamic stability, access to diagnostic/
therapeutic image studies, and prompt access to OR in conservative
treatment failure or instability [21].

4. Conclusion

Multidisciplinary work is advised for best surgical outcomes and
quality of care. The primary lessons we can learn from managing peri-
operative complications in hematologic diseases is that surgeon expe-
rience, enrollment of other clinical specialties, interventional radiology
availability, ICU care, and endoscopy access can ensure good resolution.
Regarding ET patients, further investigation is needed to prevent peri-
operative bleeding or thrombotic events and ensure compliance with
perioperative management recommendations made by the hematolo-
gists and oncologists for optimal surgical care.
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