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" H MOP RITO EUM: A U USUAL PRESE NTATIO OF CHRONIC 

GRANULOCYTIC LEUKEMlA I 



Hemoperitoneum: an unusual presentation of chronic granulocytic leukemia in 

a pediatric patient. 

Abstract 

Chronic granulocytic leukemia (CGL) is a rare hematologic disease in pediatric 

patients. lt usually presents with insidious symptomatology. However, some cases 

may have an atypical presentation. We report herein the case of a 13 year-old 

female, admitted to the emergency department with acule abdomen. She had 

hyperleukocytosis of 500 .0 x 1000 cells/mm3 suggestive of CGL. A paracentesis 

performed due to abdominal compartment syndrome demonstrated hemoperitoneum. 

At laparotomy, a ruptured ovarian mass was found with multiple tumor implants in the 

serosa! surface. Pathology revealed a CGL infiltrated ovary. The patient is currently 

stable, has finished adjuvant chemotherapy and is at 24 months of follow-up. To our 

knowledge, this is the first report of such a case. 

lntroduction 

Chronic granulocytic leukemia (CGL) is a malignan! disease characterized by 

leucocytosis in peripheral blood , with granu locytic cell overgrowth in the bone 

marrow, along with Abl-1 translocation from chromosome 9
, towards the BCR gen 

region on chromosome 22 (Philadelfia chromosome) 1 . The first cl inical description of 

CGL appeared in 1845 by Bennet and Virchow3
. lt was not until a hundred years later 

that its associated chromosomal abnormal ity was characterized. 

Most cases of CGL occur within the age range of 40 to 60 years . There is a slight 

male preponderance in cases presenting below age 20 years (1 .5:1 ). The entity is 



exceedingly rare in pediatric patients 1' 
2 with an estimated annual incidence of one 

case per million in occidental countries. lt accounts for 2 to 3% of leukemia cases in 

children and adolescents2
· 
3

. Horibe et al. reported a series in which CGL represented 

0.2% of leukemias between 1 and 4 years of age, 2.2% between 5 and 9 years, 3.7% 

between 1 O and 14 years, and 8.3% between 15 and 19 years old 4 

CGL presentation may be chronic, accelerated and blastic5
· 

6
· 

7
. The vast majority of 

cases are diagnosed at the chronic phase with insidious manifestations. Patients 

have weakness, paliar, and splenomegaly with abdominal distention and 

tenderness2
· 

3
. 

Diagnosis is clinical , morphologic, cytogenetic, and molecular. Therapy is directed 

towards the chromosomal abnormality. 

This atypical case illustrates the need to further refine our understanding regarding 

the biologic behavior of th is entity 1• 
2

. 

Other atypical forms of presentation include osteolytic bone lesions, and 

extramedullary infiltrates including skin , lymph nades, breasts, orbita l, paranasal 

sinuses, spinal cord , and gastrointestinal trae!. As opposed to the common chronic 

onset GCL, most atypical cases occur in an accelerated form , and also, in atypical 

age groups 1• 
3

· 
5

· 
6

. 

To our knowledge, this is the first reported case of hemoperitoneum due to a 

ruptured CGL-infiltrated ovary in a pediatric patien t. 

Case 

We present herein the case of a 13 year-old female with a six months history of 

intermittent epigastric pain . 



She was treated with ranitidine, omeprazole, butylhioscine, and aluminum 1 

magnesium gel , with partial improvement. 

She referred occasional headache with photophobia, dizziness, fatigue, weakness, 

paliar, diaphoresis, and 5 kg weight loss within four months. One week befare 

admission she presented bone pain in tace and limbs. She was brought to the 

emergency department with a 24-hour history of diffuse cramping abdominal pain 

and diarrhea. 

On examination , she was pale , tachycardic (124 beats per minute) and polypneic (22 

breaths per minute). A mobile and tender mass was found in the left infraclavicular 

region . No other lymphadenopathy was noted . 

The abdomen was distended, tender, and hypoactive , with rebound tenderness. The 

spleen was palpable at the left iliac eres!. 

On rectal examination the mass was evident towards the left pelvic wal l. 

She was admitted and laboratory studies were as follows : 

Blood count: Hb 8.6 gr/dl, Hct 27 %, Le u 508.2 x 1000 cells/mm3, with leukocyte 

differencial of neuthrophils 33%, bands 7%, lymphocytes 2%, monocytes 2%, 

myelocytes 6%, metamyelocytes 7%, blasts 43%, and platelet count of 622 x 

103/mm3. Hematology-reviewed peripheral blood smear with hypochromia, 

anisocytosis +, immature forms in all stages of differentiation , and myeloid blasts. 

Clotting time : PTT 32 seconds and PT 16.5 seconds, INR 1.31 

Blood chemistry and serum electrolytes: Glucose 100 mg/dl, urea nitrogen 13.1 

mg/dl, creatinine 0.67 mg/dl, sodium 138 mmoi/L, potassium 3.4 mmoi/L, chloride 



105 mEq/L, calcium 9.3 mg/dl, ric Acid 6.2 mg/dl, phosphorus 4.9 mg/dl, lactate 

dehydrogenase 956 U/L. 

These results suggested the diagnosis of chronic granulocytic leukemia. 

Hyperhydration and antibiotic treatment with ceftriaxone and metronidazole was 

started along with tyrosine kinase inhibitor, (lmatinib Mesylate), and hydroxyurea. 

She developed abdominal compartment syndrome with an intravesical pressure of 

27cmH20, and a paracentesis confirmed the presence of hemoperitoneum. At 

laparotomy three liters of blood were found free in the peritoneal cavi ty, due to a very 

large and ruptured right ovarian tumor. Extensive tumor implants were identified 

adherent to the intestinal serosa l surface as wel l as peritoneal walls and paracolic 

gutters. Massive splenomegaly was al so present. 

She underwent damage control , and surgical protocol for ovarian tumor was 

performed , including right oophorectomy, exploration of the left ovary without biopsy 

due to normal appearance, multiple biopsies of all peritoneal implants seen including 

the diaphragm, and partial omentectomy, appendectomy, and exhaustive cavity 

washing, plus splenectomy. 

Postoperatively she remained in the ICU requiring multiple transfusions. Persistent 

bleeding at the surgical wound was control led with Factor Vlla admin istra tion. She 

was hemodynamically stable and extubation was achieved, but bleeding recurred 

through the surgical wound and peritoneal drains, so she was taken back to the 

operating room for surgical revision . Hemoperitoneum was again found , with 

remaining tumor tissue implanted on the bowel serosa . Extensive cavity washing and 

removal of tumor implants was performed. Postoperative course was uneventful. 



Histopathology confirmed the diagnosis of a CGL-infli trated and ruptured ovary. 

Karyotype showed 46 XX t (9 ;22). 

Currently the patient is stable , treated with tyrosine kinase inhibitors, with good 

clinical , hematological and cytogenetic remission . 

Discussion 

1t is not uncommon for pediatric hemato-oncological patients to present episodes of 

acute abdomen. These can occur at diagnosis, during acti ve treatment, or during 

follow up with disease recurrence . Possible causes include abdominal organ 

infiltration, solid organ rupture or torsion , neutropenic enterocolitis, extrinsic intestinal 

obstruction, intussusception, or abdominal sepsis among others. 

Malignan! hemoperitoneum refers to the presence of blood in the peritoneal cavity, 

dueto a ruptured abdominal tumor 15
. 

Acule abdomen due to malignan! hemoperi toneum is extremely rare 8
, occurring in 

less than 5% of patients9
· 

10
. 

Leukemic ovarian infiltration has been reported . Road and Madsen referred a 66% 

incidence of ovarian infiltration in postmortem pediatric pa tients wi th acute leukemia 

and lymphoma. However, all cases where in patients with acute leukemia , without 

any previous case described in patients with CGL 11
• 

12
. 

The diagnosis of malignan! hemoperitoneum should be considered in patients with 

large abdominal masses, who develop distension, abdominal compartment 

syndrome, hypotension, decreased urine output, or anemia 13
· 

14
. Abdominal tumors 

may either rupture spontaneously due to fast enlargement, necrosis, and capsular 

infiltration , or they can do so secondary to chemotherapy-induced necrosis. 



Ovarian masses may undergo torsion , leading to ischemia, necrosis, and rupture. 

Pediatric ovarian tumors are more prone to tors ion when compared to their adult 

counterparts, due to longer and more lax fixation ligaments 17
. 

Malignan! hemoperitoneum due to an ovarian tumor rupture as the presenting sign of 

acute leukemia is extremely rare. Lee et al 16 reported a series of 100 pediatric 

patients with ovarian tumors. Only 1 O cases presented with acute abdomen and only 

two of them had hemoperitoneum. 

Feyeresilova and Cepicky reported a case of an adult female patient with acute 

myeloid leukemia and hemoperitoneum, due to rupture of an endometrial ovarian 

cyst18
. Habeck et al. described a case of acute abdomen secondary to rupture of a 

corpus rubrum , in a woman with acute lymphocytic leukemia 19
. CGL tends to be a 

diffuse and systemic disease, with localized infiltration being exceedingly rare. The 

surgical findings in th is patient, as well as the histopathologic analysis of the 

specimens, confirm that the right ovary was diffusely infiltrated by CGL. The ruptured 

ovary produced the hemoperitoneum as well as the diffuse tumor infiltrates in the 

entire serosal surface of the peritoneum . 

To our knowledge , this is the first reported case of mal ignan! hemoperitoneum from a 

ruptured ovary with CGL infiltration, both in children and adults. 

Conclusions 

CGL is rare in children , particularly in this age group in which atypical presentations 

are more frequently reported . The cl inician must be especially sensitive to the 

presence of these unusual manifestations in patients with CGL, including 

extramedullary infiltration which may, as this case il lustrates, affect unusual organs 

such as ovary, producing a rare complication of hemoperitoneum and acute 



abdomen due to ovarian rupture . Malignant hemoperitoneum should be part of the 

differential diagnosis in pediatric patients with large abdominal masses, who develop 

pain, distention, abdominal compartment syndrome, shock , low urine output, and/or 

acute anemia . 

During the procedure, the primary tumor should be resected if feasible ; otherwise , 

damage control surgery is indicated. 
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