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ABSTRACT

Kasabach—Merritt syndrome (KMS), also known as
hemangioma with thrombocytopenia, is a rare vascular
disease characterized by thrombocytopenia, anemia,
disseminated intravascular coagulation (DIC), and
vascular lesions. It often occurs during infancy and the
neonatal period and rarely in adults. The syndrome
presents with consumptive coagulopathy initiated
within a vascular tumor, mainly tufted angiomas
or Kaposiform hemangioendotheliomas, and less
commonly, hepatic and/or biliary hemangiomas. We
report a case of a 41-year-old female with a recent
diagnosis of biopsy proven biliary-type hemangioma
of the liver, undergoing fertility treatment, who
developed consumptive coagulopathy and disseminated
intravascular coagulation shortly following a liver
biopsy procedure, and ultimately demised. Based on the
review of the literature, we present the first adult case of
KMS where the diagnosis was made post-mortem. Given
the rarity of this condition, particularly in the adult
population, we believe our case adds value to the field
of critical care medicine, coagulopathies, and forensic
medicine.
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INTRODUCTION

Kasabach—Merritt syndrome (KMS), first described
in 1940, is a rare but life-threatening coagulopathy
of infancy which presents with thrombocytopenia,
microangiopathic hemolytic anemia, and consumptive
coagulopathy in the setting of a rapidly enlarging
vascular tumor [1]. It is commonly associated with the
vascular tumors, Kaposiform hemangioendothelioma
and tufted angioma (TA), which are part of the
same neoplastic spectrum, and less commonly other
vascular malformations including hepatic and biliary
hemangiomas. Treatment includes supportive therapy
and management of the underlying tumor [2]. Here
we report a case of a 41-year-old female with a recent
diagnosis of a biliary-type hepatic hemangioma, who
developed consumptive coagulopathy and disseminated
intravascular coagulation shortly following a liver biopsy
procedure, and ultimately demised.

Although, definitive KMS diagnosis was not
established antemortem, the evidence during post-
mortem examination is highly supportive of this
diagnosis. This review highlights the clinical presentation,
histopathology, management, and treatment of KMS
associated with hepatic hemangiomas, Kaposiform
hemangioendothelioma, and less frequently tufted
angioma. A clinical case is described to demonstrate the
clinical presentation of a patient with KMS.
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CASE REPORT

The decedent was a 41-year-old female with history of
diabetes mellitus type 2, hyperlipidemia, hypertension,
recent cerebrovascular accident (CVA), requiring
admission and administration of tissue plasminogen
activator (TPA), who presented to the emergency
department (ED) with a complaint of fatigue, poor
appetite, and decreased energy for one week duration, with
recent observation of yellowish discoloration of her eyes.
On admission laboratory results were notable for a blood
urea nitrogen (BUN): 40 mg/dL, creatinine: 4.21 mg/
dL, aspartate aminotransferase (AST): 489 U/L, alanine
transaminase (ALT): 355 U/L, alkaline phosphatase (ALP):
878 IU/L, total bilirubin: 9.8 mg/dL, direct bilirubin: 5.3
mg/dL, activated partial thromboplastin time (APTT):
153, prothrombin time/international normalized ratio
(PT/INR): 19.3/2.16, an elevated D-dimer level of 2,249
pg/mL and hypofibrinogenemia with fibrinogen level of
101 mg/dL. Complete blood count showed red blood cell
count (RBC) of 3.5x109/L, white blood cell (WBC) count of
8.5x109/L, hemoglobin of 8.1 gm/dL, and a platelet count
of 79x103/uL. In the ED, the patient had a temperature of
103F. During her last admission which was approximately
two months prior to this, wherein the patient was admitted
and treated for her CVA, the patient was again found to
have abnormal lab values including hypofibrinogenemia
(fibrinogen value of 120 mg/dL), anemia with a
hemoglobin of 8.7 gm/dL, and thrombocytopenia with
a platelet count of 103x103/uL. Additionally, imaging
revealed a 2.3 cm vascular malformation of the lower right
lobe of the liver; however, the lesion was not biopsied
then. During the latest hospitalization, the patient had
a biopsy of the liver which was consistent with a hepatic
biliary-type hemangioma and biliary hamartoma.
After the procedure the patient became progressively
hypotensive, bradycardic, and unresponsive with a lost
pulse. Cardiopulmonary resuscitation was initiated,
and return of spontaneous circulation was achieved
after 4 rounds of cardiopulmonary resuscitation (CPR).
Computed tomography (CT) imaging showed a liver with
an attenuated right hepatic artery and several ill-defined
areas of low-attenuation within the spleen, suggestive of
splenic infarction.

On the same day, the nursing staff was alerted that
the patient had no mental status, sluggish pupils, no
corneal reflex, no gag reflex, and was unresponsive to
painful stimuli. She was deemed too unstable to be able to
undergo a CT of the brain. On further exam, she was noted
to have 500 cc of bright red blood in her bed. Significant
oozing was noted from her right femoral Quinton
catheter. A pressure bag was applied to the oozing site;
however, approximately 2.5 L of blood was lost from the
Quinton catheter site and massive transfusion protocol
was initiated. The vascular team stated that there is
no more intervention that could be done. The patient
became bradycardic and demised the evening of the same
day. The family requested an autopsy.
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At the time of the autopsy, diffuse anasarca with
presence of sanguineous fluid throughout the chest,
abdomen, and the lower extremities was noted. Skin
appeared pale and icteric with bilaterally icteric sclera.
Bilateral pleural effusion and cardiac effusion were noted.
The capsular surfaces of the liver and spleen were covered
by large hematomas measuring 22 and 11 cm, respectively.
Gross examination of the cut surface of the liver showed
a 2.52x1.8 c¢m tan-red and hemorrhagic area on one
aspect of the right lower lobe of the liver, corresponding
to the biopsy site (Figure 1). Microscopically, the liver
demonstrated multiple foci of biliary duct hamartomas,
acute cholestatic hepatitis, with bile stasis, and an area
of vascular malformation consistent with a biliary
hemangioma with hemosiderin deposition (Figure 2).

Figure 1: Gross image of the liver including the 2.5 cm
hemorrhagic area.

Figure 2: Hematoxylin and Eosin (HE) section of the liver @20x
magnification demonstrating vascular malformation consistent
with hepatic hemangioma and hemosiderin deposition.
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DISCUSSION

Kasabach—Merritt syndrome is a vascular disease
characterized by the presence of thrombocytopenia,
anemia, disseminated intravascular coagulation (DIC),
and vascular lesions [3]. Unexplainable DIC may be a
clue in identifying hepatic tumors of vascular origin.
In 1940, Kasabach and Merritt described the first
case of this new syndrome in a boy with Kaposiform
hemangioendothelioma, severe thrombocytopenia,
anemia, and consumption coagulopathy [4]. With
prompt diagnosis and management, KMS can resolve and
vascular tumors have been shown to regress.

Systemic inflammatory response syndrome (SIRS) is
an exaggerated defense response of the body to a noxious
stressor such as trauma, surgery, acute inflammation,
ischemia or reperfusion, or shock. Profound shock and/
or massive injuries responsible for large blood losses
quickly initiate the cycle of hypothermia, acidosis, and
coagulopathy. Acute traumatic coagulopathy occurs
immediately after massive trauma/surgical procedures
when shock, hypoperfusion, and vascular damage are
present. Mechanisms for this acute coagulopathy include
activation of protein C, endothelial glycocalyx disruption,
depletion of fibrinogen, and platelet dysfunction.
Hypothermia and acidemia amplify the endogenous
coagulopathy and often accompany trauma. These
multifactorial processes lead to decreased clot strength,
autoheparinization, and hyperfibrinolysis, which were
some possible exacerbating factors in the presenting case.
Additionally, the patient’s comorbidities including female
sex, recent ovarian stimulation treatment with several
medication (Gonal-F, Clomid, Menopur), and genetic
predispositions may have resulted in development/
proliferation of a hepatic hemangioma, and raising the
possibility of Kasabach—Merritt syndrome, also known
as hemangioma—thrombocytopenia syndrome. Most
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patients with this condition are diagnosed within the first
year of life, and the mortality ranges between 10% and
37% [5]. The main findings of KMS include presence of
a hepatic or cavernous vascular malformation, including
cavernous, hepatic, biliary hemangiomas, and resultant
consumptive coagulopathy [6].

Although presentation in adult patient is very rare,
adult forms have also been reported. Some predisposing
factors for development and/or complications of hepatic
hemangioma in adulthood include female sex, certain
medications including steroid use, estrogen therapy, and
use of oral contraceptives; pregnancy and multiparity
(by disrupting estrogen and progesterone hormone
levels, leading to an increase in size of a preexisting
hepatic vascular malformation), and ovarian stimulation
treatment with clomiphene citrate and human chorionic
gonadotropin [5, 6]. Genetic gene penetrance or sex
hormone proliferative factors may be confounding factors
[7]. Furthermore, the effects of aggressive crystalloid
administration and hemodilution may be contributory.

There are multiple factors that may have contributed
to the patient’s poor coagulative state. The patient’s recent
history of CVA necessitated the use of anticoagulation,
and the patient was administered heparin and aspirin.
Further, the patient was found to have a hepatic biliary-
type hemangioma and a biliary hamartoma with elevated
liver enzymes, and diffusely icteric liver at the time of
autopsy, and possible association with hemangioma-—
thrombocytopenia syndrome (hepatic hemangioma and
consumptive coagulopathy also known as Kasabach—
Merritt syndrome). The patient was also on several ovarian
stimulating agents, including Clomid citrate, which are
known to be coagulopathic and thromboembolic agents.
Additionally, the patient had a recent biopsy, which
may be considered a traumatic event which may have
worsened the status of coagulopathy.

Table 1: Summary of eight documented cases of KMS from 2000 to 2023

Study Patient age Gender Clinical Diagnosis Outcome
presentation
Alimoradi (2020; 32 Female 42x32x27 cm (18,870 Was achieved with Patient was alive
PMID: 32538112) mL) liver hemangioma an exploratory on post-operative
[8] laparotomy with 6-month follow-up
biopsy
Pantelic (2020; 22 Female Presented with Was achieved with Patient was alive
PMID: 31117331) abdominal painand  an exploratory on post-operative
[o] a vascular lesion laparotomy with 6-month follow-up
(positive for CD31 and biopsy
CD34; focally positive
for D2-40)
Ontachi (2005; 32 Female Presented with giant ~ Via imaging and DIC was controlled
PMID: 16266920) liver hemangioma and angiography via medication
[10] DIC without removing

hemangioma; patient
was alive on follow-up
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Table 1: (Continued)

Hossein-Zadeh etal. 11

Study Patient age Gender Clinical Diagnosis Outcome
presentation
Oak (2016; PMID: 60 Female Presented with giant  Was made based on Patient received
27112250) [11] hepatic hemangioma, imaging medical management
bleeding, and DIC only and was alive on

3-month follow-up

Bozkaya (2015; 34 Female Presented with hepatic Was made via imaging Patient underwent

PMID: 25471004) abdominal pain and embolization with

[12] distension bleomycin and was
alive on 3 months
follow-up

Meguro (2008; 45 Female Abdominal pain and  Imaging showed an Patient received a

PMID: 18560973) distension unrespectable hepatic  liver transplant and

[13] hemangioma was alive on 10 month
follow-up

Hochwald (2000; 51 Female Increasing abdominal Was made via imaging Received an

PMID: 10977121) girth and bleeding orthotopic liver

[14] transplant and was
alive at 6 month
follow-up

Hossein-zadeh 41 Female Easy bruising, fatigue, Imaging and hepatic =~ Patient demised

(2023)*** and bleeding biopsy within 72 hours
following hepatic
biopsy

The current study is a retrospective autopsy case study CONCLUSION

and a review of literature on KMS in adults (Table 1). To
date, all the adult KMS cases have occurred in women, and
a total of 8 cases including the current case are reported
in the literature. The main findings of KMS include
presence of a hepatic or cavernous vascular malformation,
including hepatic or biliary-type hemangiomas, and
resultant consumptive coagulopathy. Most patients with
this condition are diagnosed within the first year of life,
with a relatively high mortality rate [7]. The process can
extend beyond the tumor and become disseminated in
a variety of cases due to certain medication, trauma, or
surgery [15]. We report the first adult case of KMS where
the diagnosis was made post-mortem with an abrupt
turn of events. During the autopsy, diffuse anasarca
with presence of sanguineous fluid throughout the chest,
abdomen, and the lower extremities was noted. Skin
appeared pale and icteric. The capsular surfaces of the
liver and spleen were covered by large hematomas. Gross
examination of the cut surface of the liver showed a 2.5
c¢m tan-red and hemorrhagic area on one aspect of the
liver. Microscopically, the liver demonstrated multiple
foci of biliary duct hamartomas and acute cholestatic
hepatitis, with bile stasis, and an area of vascular
malformation consistent with a biliary-type hemangioma
with hemosiderin deposition. Knowledge of KMS in
pediatric as well as adult population is important for the
field of critical care medicine, hematology, and pathology,
especially given the relatively high mortality rate of the
disease.

Kasabach—Merritt syndrome (KMS), also known as
hemangioma—thrombocytopenia syndrome, is a rare and
often fatal condition most commonly diagnosed in the
first year of life. Although adult onset KMS disease has
been reported in the literature, the case presented here is
the first adult form of KMS where the diagnosis is made
post-mortem. Given the potential serious complication
and high fatality rate associated with this disease, we
believe knowledge of KMS in pediatric as well as adult
population is important for physicians, especially those
in the field of critical care, emergency medicine, as well
as for pathologists.
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