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Life-threatening hemorrhagic shock after laparoscopic surgery:
a case of postoperative thrombotic thrombocytopenic purpura
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Abstract We report the successful management of a
female patient who developed postoperative thrombotic
thrombocytopenic purpura (TTP) after an uneventful lap-
aroscopic oophorocystectomy. The patient underwent
uneventful laparoscopic surgery for ovarian cystoma. One
hour after completion of surgery, the patient suddenly went
into shock, with her blood pressure dropping to
60/40 mmHg. Hemorrhage into the abdominal cavity with
an estimated blood loss of 2,000 ml was confirmed by
exploratory laparotomy. Initially, anemia and thrombocy-
topenia were attributed to blood consumption or dissemi-
nated intravascular coagulation (DIC). However, blood
tests revealed evidence of hemolytic anemia, with frag-
mented erythrocytes observed on peripheral blood smear
examination. Serum levels of lactate dehydrogenase, blood
urea nitrogen, and creatinine were elevated. Based on the
findings, postoperative TTP was suspected. High-dose
steroids and plasma infusions were administered but
proved ineffective. Plasma exchange was performed three
times, resulting in resolution of postoperative TTP. TTP is
an idiopathic disorder, known to be triggered by surgical
trauma. Postoperative TTP is difficult to distinguish clini-
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cally from DIC because of its close similarity with the
latter and subtle differences from other postoperative
hematological complications. It is important to bear in
mind the possibility of postoperative TTP in patients with
unexplained hemorrhagic shock after uneventful surgery.
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thrombocytopenic purpura - Laparoscopic surgery

Introduction

Thrombotic thrombocytopenic purpura (TTP) is one cate-
gory of thrombotic microangiopathy (TMA), and charac-
terized by thrombocytopenia, microangiopathic hemolytic
anemia, renal insufficiency, neurological abnormalities,
and fever [1]. Functional disorder of intravascular platelet
aggregation is among the most distinctive features of TTP,
which can result in persistent hemorrhage with a high
mortality rate [2]. TTP is a rare disorder with an estimated
annual incidence of 3.7 cases per million population [3].
Although TTP is usually idiopathic, it can sometimes occur
as a complication of surgery. The etiology of postoperative
TTP remains speculative, although surgical trauma is
believed to be closely involved.

Case description

A 36-year-old woman underwent laparoscopic oophoro-
cystectomy for a large ovarian cystoma. She had not been
taking any regular medications before surgery. Her past
medical history was unremarkable. Neither clinical nor
laboratory examinations revealed any abnormalities. No
unusual indications of risk of hemorrhage were observed.
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General anesthesia was induced with 90 mg propofol
and 6 mg vecuronium, and maintained with sevoflurane
and fentanyl. The operation was completed as planned.
Blood loss was insignificant. After the uneventful 90-min
operation, her general condition was stable, with an arterial
pressure at the end of surgery of 90/40 mmHg, essentially
the same as her preoperative average. However, shortly
after the patient was transferred to the postoperative
care ward, her arterial pressure dropped suddenly to
60/40 mmHg. No response of the low blood pressure to
rapid fluid resuscitation and dopamine infusion at 5 pg/kg/
min was observed. The hypotension was suspected to be
caused by ongoing hemorrhage into the peritoneal cavity.
Emergency laparotomy was carried out to identify the site
of hemorrhage, and approximately 2,000 ml of blood was
found in the abdominal cavity. Four hours and 20 min
elapsed before the hemorrhage could be controlled.
Dopamine and dobutamine were administered at 10 pg/kg/
min each, with 24 units of packed red cells and 8 units of
fresh frozen plasma (FFP). Total blood loss was 6,000 ml.
The patient was transferred to the intensive care unit for
close observation.

Hematological tests indicated mild anemia, with
hemoglobin level at 11.0 g/dl. Her platelet count decreased
from 271,000 to 98,000/ul despite minimal hemorrhage
after the second operation. The findings associated with
massive hemorrhage suggested disseminated intravascular
coagulation (DIC) or consumptive thrombocytopenia. Ga-
bexate mesilate was administered at a dose of 1,500 mg.
Platelets and packed red cells were transfused again to
prevent thrombocytopenia and anemia. A total of 6 units of
FFP were transfused to supply coagulant factors. However,
hemoglobin and platelet counts had decreased further, to
9.1 g/dl and 83,000/ul, respectively. Laboratory data
showed no improvement during the next 6 h. Hemoglobin
level reached a nadir of 7.0 g/dl, and platelets, nadir of
61,000/pl.

On postoperative day 1, jaundice and dark brown urine
were observed. The patient developed fever (body tem-
perature above 37.0 °C), and purpuric spots were found on
the trunk. Blood examinations revealed elevation of serum
lactate dehydrogenase (LDH) to 1,542 IU/l, blood urea
nitrogen (BUN) to 34 mg/dl, and creatinine to 2.8 mg/dl.
Platelet count was less than 10,000/pl. Fragmented red
blood cells were observed on peripheral blood smears.
Therefore, hepatoglobin at 4,000 units was added to the
treatment regimen under the suspicion of microangiopathic
hemolytic anemia. Direct and indirect Coombs examina-
tions, irregular antibody tests, and the antiplatelet antibody
test were all negative. Coagulation studies showed a pro-
thrombin time (PT) of 14.6 s, activated partial thrombo-
plastin time (APTT) of 36.3 s, serum fibrinogen of 165 mg/
dl, and serum fibrinogenifibrin degradation products (FDP)

of 40-80 pg/ml. On postoperative day 2, the patient
developed a headache, and memory lapses were sporadi-
cally observed. Considering laboratory data and clinical
symptoms together, TTP related to the operation was sus-
pected to be responsible for the condition. Methylpred-
nisolone was administered at 1,000 mg daily for 3 days,
starting on postoperative day 3.

On postoperative day 5, laboratory data were hemo-
globin 3.9 g/dl, LDH 9,463 IU/I, platelet count less than
10,000/ul, BUN 101 mg/dl, and creatinine 5.1 mg/dl. The
serum levels of LDH, BUN and creatinine then rose to
9,718 TU/1, 105 g/dl, and 5.6 mg/dl, respectively. Plasma
exchange was performed on postoperative days 6 and 7
with 40 units FFP. Laboratory data showed improvement
after two plasma exchanges, with platelet count rising to
129,000/ul, hemoglobin to 7.1 g/dl, and LDH to 1,936 1U/1
(Fig. 1). Therefore, the plasma exchanges were suspended
because of the improvements in the laboratory data.

On postoperative day 11, however, relapse of the TTP
appeared to be imminent, with elevation of serum LDH to
3,169 IU/1 and decrease of platelet count to 70,000/pl,
suggesting impending TTP. A third plasma exchange was
immediately performed.

On postoperative day 13, improvement of the laboratory
data was noted: LDH 1,286 IU/l and platelet count
190,000/ul (Fig. 1). Complete remission was considered to
have been achieved. The patient was discharged from the
hospital on postoperative day 33. She has remained well
since, with no signs or symptoms of TTP recurrence.

Discussion

TMA is a pathological condition characterized by platelet
thrombi, thrombocytopenia, and hemolytic anemia [1, 3].
Two typical phenotypes of TMAs are TTP and hemolytic-
uremic syndrome (HUS) [1, 3, 4]. However, the differential
diagnosis between TTP and HUS is clinically difficult.
Nowadays, TMA is commonly used instead of TTP/HUS
[1].

Life-threatening TTP may be precipitated by surgery,
often resulting in misdiagnosis of DIC or consumptive
thrombocytopenia as a consequence of the lack of specific
clinical symptoms and biological criteria. The survival rate
was as low as 10 % as a result of cerebral infarction and
renal failure [5] but has been increasing after the recom-
mended application of plasmapheresis and plasma
replacement with FFP [3, 5]. At present, the estimated
survival rates approach 90 % [2, 3].

Recent reports have shown the close association of von
Willebrand cleaving protease (ADAMTSI13) with the
development of TTP [6, 7]. In the presence of a deficiency
of ADAMTSI13, unusually large von Willebrand factor
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(ULVWF) multimers remain in the blood and attach to
circulating platelets under high shear stress. As a result,
platelet consumption is accelerated and erythrocytes are
fragmented by mechanical trauma. Bianchi et al. reported
that an ADAMTSI13 deficiency (<5 % of the activity in
normal human plasma) is a specific finding for a form of
TTP [8].

The first effective treatment reported for TTP was
plasmapheresis by either plasma exchange or plasma
infusion [9]. Thereafter, Rock et al. reported that plasma
exchange was more effective than plasma transfusion [5].
Plasma exchange is considered to remove ULVWF multi-
mers and inhibitor antibodies or sufficiently replace vWF
cleaving protease. At present, the efficacy of plasma
exchange for TTP is widely accepted.

In general, platelet transfusion is contraindicated in
patients with TTP, because widespread formation of
microvascular thrombi may be accelerated by the platelet
transfusion [3, 10]. On the other hand, Coppo et al. [11]
reported two patients with TTP who received plasma
exchange followed by platelet transfusion preoperatively.
The platelet counts increased after the transfusions, with no
deterioration of the general condition in either patient.
Whether the platelet transfusion is directly responsible for
the unfavorable outcomes remains uncertain. Thus, platelet
transfusion should probably be employed only if the
bleeding is life threatening.
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Postoperative day

Thrombotic thrombocytopenic purpura is usually idio-
pathic. However, there have been reports of cases of
postoperative TTP, including after vascular surgery,
orthopedic surgery, and abdominal surgery, and postges-
tational TTP [12-20]. It has been hypothesized that capil-
lary endothelial damage results in the release of large
amounts of ULVWF, which can overwhelm the existing
pool of cleaving enzymes [21, 22]. Certain abdominal
surgical procedures may damage the capillary endothelial
surface, considering that some abdominal organs and
tumors have a rich blood supply [21, 22].

It is said that the complete pentad of TTP is rarely
observed. Naqvi et al. [22] noted that the presence of
thrombocytopenia and microangiopathic hemolysis is suf-
ficient to carry out plasma exchanges, even if the other
three features of TTP have not yet manifested.

The ovarian cystoma of our patient was pathologically
confirmed to be a mucinous cyst adenoma and endometrial
cyst. Therefore, no chemotherapy was initiated after the
surgery. The cause of occurrence of TTP, however,
remains to be considered. According to previous reports,
we can reasonably speculate that the level of ADAMTS13
was marginally below average, and that even minor
endothelial damage could have triggered TTP, otherwise a
very rare occurrence. If the cystoma had been highly vas-
cular, the TTP would have already developed, at least by
the end of the initial operation. On the other hand, in this
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patient, the TTP relapsed on postoperative day 11 after two
plasma exchanges. It is considered that the initial discon-
tinuation of plasma exchange may have been premature as
the British guidelines have recommended that plasma
exchange be continued for a minimum of 2 days after the
platelet count returns to normal (>150,000/pul) [23]. We
should have continued the plasma exchange until postop-
erative day 9, even in the face of apparently complete
remission.

In conclusion, postoperative TTP can be easily mis-
diagnosed as DIC because the clinical symptoms and lab-
oratory findings of the two disorders are similar. Neither
specific clinical symptoms nor biological criteria are
diagnostically useful. Postoperative TTP is, however, not
uncommon. We should bear in mind the possibility of TTP
in patients with acute postoperative thrombocytopenia and
hemolytic anemia. Plasma exchange thereby should not be
delayed, as it can be lifesaving.
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