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Summary

Paroxysmal nocturnal hemoglobinuria (PNH) is a chron-
ic, multi-systemic, progressive and life-threatening clon-
al disease with low morbidity, caused by acquired hema-
topoietic stem cell PIG-A gene mutation. Its main clini-
cal features are intravascular hemolysis, high risk throm-
bosis and bone marrow failure [1]. It is well recognized
that intravascular hemolysis is frequently induced and ag-
gravated by several factors such as infection, transfusion,
surgery, and pregnancy [2].The leading cause of mortali-
ty in PNH is thrombosis and large PNH clones (more
than 50% PNH granulocytes ) are associated with an in-
creased risk of thrombosis. The abdominal veins are the
more common site of thrombosis. Compared with throm-
botic events, intraperitoneal bleeding, especially from
splenic rupture, is quite rare. So far, only three cases of
non-traumatic splenic rupture in PNH have been report-
ed, but none reported in pregnant woman [3-5]. Due to
the rarity of PNH with non-traumatic splenic rupture
and the non-specific clinical symptom, the correct diag-
nosis is easily be missed, which may lead to potentially
grave medical outcome. Hence, it is essential to consider
timely diagnosis of PNH with acute or occult abdominal

pain for improved patient management and prognosis.
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Introduction

Paroxysmal sleep hemoglobinuria (PNH) is a low incidence
clonal disease. Its main clinical features are intravascular he-
molysis, high-risk thrombosis, and bone marrow failure. The
leading cause of death in PNH is thrombosis. Intraperitoneal
hemorrhage, especially splenic rupture, is quite rare com-
pared to thrombotic events. To date, only three cases of non--
traumatic splenic rupture have been reported in PNH, but
none in pregnant women. Since non-traumatic splenic rup-
ture in PNH is very rare and the clinical symptoms are not
specific, it is easy to miss the diagnosis, which may lead to seri-
ous medical consequences. Therefore, consideration of timely
diagnosis of PNH with acute or insidious abdominal pain is
essential to improve patient management and prognosis. In
this paper, we report a case of a woman diagnosed with PNH
after delivery with abdominal pain as the first symptom,
which rapidly worsened with hemodynamic changes, multi-
ple organ dysfunction syndrome (MODS), and ultimately was
found to have splenic rupture. This will help in early diagno-

sis and timely treatment.

Case

A 25-year-old Chinese female noted occasional anemia at age
15 years, but she first sought medical attention at 24 years of
age due to pregnancy. The laboratory examination still re-
vealed anemia. So the patient began to take iron supplements
erratically. She had multiple episodes of the typical soyurine
during pregnancy. One month before this admission, her
platelet count was detected to drop slightly, meanwhile the he-
moglobin level remained in the range of 70 to 90 g/l without
transfusion. She was admitted at 36 weeks +2 days of meno-

pause.

On admission, temperature was 36.5 °C, the pulse rate was
84/min and the blood pressure 150/98 mm Hg. The prelimi-
nary laboratory results were as follows: hemoglobin (Hb)71
g/1, hematocrit (Hct) 22%,mean white blood cell (WBC) coun-
t4.66x 10°/1, platelet count 84 x10°/l, lactate dehydrogenase
(LDH) 3575 U/, aspartate transaminase(AST) 337 U/], ala-
nine transaminase (ALT) 25 U/I, total bilirubin 27.4umol/L.
The ultrasound showed no enlargement of the liver and
spleen. Ultrasound of the splenic vein and portal vein showed
no thrombosis. The diagnosis of HELLP was initially suspect-
ed. Then the patient given birth to a boy on the second hospi-

tal day via cesarean section. Further laboratory tests were per-
formed. The Acid HAM lysis test was positive. Flow cytome-
try showed an abnormal PNH clone. 64.4% of RBCs did not
express CD59 and 99.7% of neutrophils were FLAER nega-
tive. She was diagnosed with paroxysmal nocturnal hemo-
globinuria (PNH).

On the 6" postpartum day, the patient developed fever accom-
panied by mild paroxysmal abdominal pain with concurrent
distension. Her body temperature was 39°C. The abdominal
plain film suggested incomplete intestinal obstruction and
then the therapy of anti-infection and antacids was taken.
However, the pain was not relieved after treatment. Twelve
days later after delivery, the abdominal CT scan (Figurel) de-
monstrated a markedly enlarged spleen. On the thirteen day
after delivery, the patient’s abdominal pain worsened. Labora-
tory tests showed that the patient's hemoglobin sharply
dropped from 7-8 g/dl to 4.5 g/dl along with platelets count
from 47x 10°/L to 22x10°/L within one day. We considered
the puerpera developed post-partum hemolytic crises and fur-
ther transfusions was given. But her condition continued to

deteriorate rapidly at the 14" postpartum day.

The patient developed fatigue significantly with dyspnea. She
became hemodynamically unstable. The results of laboratory
tests suggested metabolic acidosis with decompensated stage
of respiratory alkalosis(PH 7.138, BE -21mmol/l), lactic acido-
sis(17.6mmol/l), hyperkalemia(6.2mmol/l), multiple organ
dysfunction syndrome of heart, lung, liver, kidney and blood
system. The patient was treated with emergency salvage mea-
sures including endotracheal intubation, invasive mechanical
ventilation, analgesic and sedation, blood transfusion, contin-
uous renal replacement therapy (CRRT) and so on. The pa-
tient's acid-base balance disorder was corrected. However, the
patient's abdominal distension was not relieved, and hemo-

globin decreased dynamically.

On the 15th postpartum day, a contrast enhanced computer-
ized tomography angiography(CTA) scan of the abdomen(-
Figure2) revealed no significant abnormality within the ab-
dominal aorta and its major branches. The lumen of the me-
senteric artery and vein were thin but no obvious filling de-
fect was observed. The spleen was larger than before. The den-
sity of the liver, spleen and renal cortex was altered. Organ
rupture was suspected due to suspicious gas around the

spleen. The abdominal CT also suggested new abdominal effu-
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sion or hematocele. As her condition remained unstable, ur-  to have multiple rupture and active bleeding on the surface of

gent exploratory laparotomy was performed. She was found  the spleen(Figure 3). A splenectomy was performed.

Figure 2: The spleen was larger than before. The density of the liver, spleen and renal cortex was altered

Figure 3: Splenic rupture
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Histopathological results showed that splenic lesions were
consistent with chronic bruising and splenomegaly, with mas-
sive hemorrhage and necrosis. Venules thrombosis were seen
in pathological tissue. Unfortunately, histological examina-

tion of the liver was not performed.

After splenectomy, the maternal clinical course improved and
she was continued to be given40 mg/day methylprednisolone.
The HGB gradually stabilized at 80-95g/L, as well as the in-
crease of platelet count. When the platelet count exceeded 70
x109/L, she was treated with anticoagulation because of wor-
rying about the occurrence of thromboses. She was

discharged on the 17th post-splenectomy day.

She recovered well over the last two months of follow-up. Her
blood cells gradually returned to normal. The last complete
blood cell analysis two months after splenectomy were as fol-
lows: hemoglobin 149g/L, platelet count 260*1079g/ L, WBC
count 4.27 *10°/1.

Disscusion

Paroxysmal nocturnal hemoglobinuria (PNH) is a rare ac-
quired clonal disorder of hematopoietic stem cells, manifest-
ed with intravascular hemolysis, a propensity for thrombosis
[6-9], that is due to lack of two complement regulatory pro-
teinsCD55and CD59 on the RBCs surface, especially CD59.In
general, the severity of clinical manifestations is considered to
related to the size of the PNH clone in untreated patients [1].
Pregnancy can cause more severe complications in patients
with PNH, leading to an increased risk of death, and that has
been discouraged. The puerperal woman we presented here
had a large PNH granulocyte clone of 99%. In addition, she al-
so had never accepted regular treatment before. Soon after de-
livery, she was in critical condition with multiple organ dys-
function, and her clinical feature was consistent with the

above description.

Currently, there are several literatures about pregnant women
with PNH that the maternal mortality has been reported to be
between 8% and20.8%. Postpartum thromboembolism is con-
sidered as the primary cause of death [8,10-12]. Large granulo-
cyte clones are associated with an increased risk of thrombo-
sis. Two previous literatures [13-14] reported the incidence of
thrombus at 44% and 54.5% with PNH clone size >50% and
61%, respectively. But reports on non- traumatic splenic rup-

ture with PNH are very rarely [3-5]. Up to now, the patient

here is the first puerperal woman that be reported. As we all
know, puerperal women are in hypercoagulable state and
have the tendency of venous thrombosis. Based on the clini-
cal characteristics of this patient, she was assessed to have a
high risk of thrombotic events. When she appeared with
acute abdominal pain, we initially considered that she had suf-
fered from abdominal intravascular thrombosis. However, ab-
dominal CTA examination was negative with no thrombosis,
and then the diagnosis became more difficult. Due to the
rapid deterioration of the patient's condition, an urgent explo-
ratory laparotomy was performed and splenic rupture was
found during operation. The final pathological examination
revealed small intrasplenic venous thrombosis which could
been explained by PNH with large granulocyte clone and hy-
percoagulable state of perinatal period. But the explanation of

nontraumatic splenic rupture is more complicated.

The incidence of non-traumatic splenic rupture is highly in-
frequent, despite various reports about spontaneous splenic
rupture in the literature. In the review of 613 cases [15] that
had experienced splenic rupture, only 84 cases were se-
condary to hematological malignancy, of which acute
leukemia and non-Hodgkin lymphoma were the most fre-
quent causes. The other aetiologies of atraumatic splenic rup-
tures included infectious, medical procedures related, neoplas-
tic disease, medication related, pregnancy-related and others.
Spontaneous peripartum splenic rupture has been reported
throughout the peripartum period, with fewer cases occur-
ring postpartum [16]. Gokul SR [16] described the case of
postpartum hemorrhage due to splenic rupture after emer-
gent cesarean delivery. The mechanism of splenic injury in

postpartum was unclear and likely multifactorial.

At present, there are only three cases of PNH with non-trau-
matic splenic rupture been reported. One patient had suffered
widespread thromboses throughout the peripheral and portal
veins with occlusion of the splenic and portal veins indicating
that the decrease in venous drainage from the spleen con-
tributed to splenomegaly and subsequent splenic rupture
[3].The other two patients, similar to the patient reported
here, had no evidence of splenic or portal vein thrombosis be-
fore splenic infarction and rupture [4,5]. But the histopatho-
logical examination of both the case [5] reported by Heather
M and the puerperal woman presented here showed small ves-
sel thrombosis. The occurrence of splenic rupture may be re-

lated not only to intravascular hemolysis and thrombosis, but
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also to extravascular hemolysis. Previous literatures suggested
that C3 fragments were not destroyed by the membrane at-
tack complex (MAC) intravascularly could accumulate the
GPI-negative red blood cell (lacking CD55) surface and these
fragments opsonize the RBCs, causing reticuloendothelial de-

struction in the liver and spleen [6-9].

This parturient was considered to have both intravascular he-
molysis and extravascular hemolysis, which led to splenic con-
gestion and swelling in short time, and eventually resulted in
splenic rupture. Unfortunately, the pathological examination
of the liver did not been done, whether the existence of hepat-

ic venule thrombosis is unknown.

In conclusion, we first report a case of a critical pregnant wo-
man with PNH who had not been treated before, accom-
panied by rare complication-spleen rupture. Although the pa-
tient's clinical condition have been improved with splenecto-
my hormone and anticoagulation therapy, clinicians should

not only consider the occurrence of thrombosis but also think

of the possibility of the unusual complication-spleen rupture,
when pregnant women with PNH had suffered from unex-
plained abdominal pain. The untreated PNH patients tend to
have more serious clinical manifestations, just like the preg-
nant woman reported here that she quickly developed multi-
ple organ dysfunction. Hence, early diagnosis and timely treat-
ment are extremely necessary. In addition, the causes of spon-
taneous splenic rupture are multifactorial. To avoid serious
consequences, all predisposing risk factors for spontaneous
splenic rupture should be considered, especially in puerpera
with PNH.
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