
Von Willebrand’s disease (vWD) is the most commonly
encountered inherited bleeding disorder.1-6 It is estimated that
vWD affects at least 1% of the general population, and has a
prevalence of 1 in 1000 live births.1,2,4,6 Although several rare
autosomal recessive variants have been identified, vWD usual-
ly is inherited as an autosomal dominant trait affecting men
and women equally without an
ethnic predominance.7,8

The hemophilias constitute
a group of sex-linked recessive
disorders affecting males
almost exclusively. Although
uncommon, hemophilia has
been documented in a minori-
ty of female carriers, and may
occur as a result of a sponta-
neous gene mutation that
might be responsible for up to
30% of all new cases.8,9

Together, hemophilias A, B,
and C (factor VIII, IX, and XI deficiencies) account for 99%
of all inherited bleeding disorders that result from coagula-
tion factor deficiencies.10 It is estimated that about 20,000
individuals in the United States have hemophilia. The preva-
lence of hemophilia A is approximately 1 in every 5000 live
male births, and is about four times more common than hemo-
philia B.1,8,11,12 By the mid 1980s, the life expectancy of
patients with severe hemophilia approached 62 years.8 In the
last decade, acquired immune deficiency syndrome (AIDS)

has emerged as the leading cause of death in patients with
hemophilia.8 Prior to the initiation of viral inactivation of all
factor concentrates in 1985, 55% of all persons with hemo-
philia were infected with the human immunodeficiency virus
(HIV).12 More than 4000 patients have since progressed to
AIDS, and as of June 1994, more than 2500 have died.13 The

United States Hemophilia/HIV
Seroconversion Project has
found no cases of HIV sero-
conversion that are attributa-
ble to factor concentrate
administration since 1987,
and no cases of hepatitis B or
C seroconversion since
1992.13 The last decade also
has brought technological
advances, including mono-
clonal antibody purification
and recombinant technology
that have further improved the

efficacy of hemophilia treatment. This has not occurred with-
out a price; severely affected adults may require 50,000-
80,000 IU of factor concentrate annually, with a cost of up to
$100,000.8

Emergency medicine physicians play a primary role in the
acute management of the hemorrhagic manifestations of
patients with congenital bleeding disorders. Early intervention
and aggressive factor replacement often is required to limit the
morbidity and mortality associated with these conditions. This
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review will highlight the most common inherited bleeding disor-
ders an emergency medicine physician will likely encounter, and
provide a concise and logical approach to their treatment.

—  The Editor

Normal Mechanisms of Hemostasis
In response to a vascular injury, a detailed sequence of events

is triggered by the body that lead to hemorrhage control. Hemo-
stasis occurs as a result of complex interactions between the vas-
cular subendothelium, platelets, and various plasma coagulation
factors. To better understand the role of these three components
in the process, a brief review is in order. A modified approach
follows that can be used to better conceptualize the various
mechanisms responsible for coagulation.14

Primary hemostasis refers to the interactions that occur
between the exposed subendothelium of an injured blood vessel
and circulating platelets. Immediately following the loss of vas-
cular integrity, transient arteriolar vasoconstriction occurs. This

largely occurs as a result of reflex mechanisms and is enhanced
by the release of tissue thromboplastin from the injured vascular
endothelium.14,15 Tissue thromboplastin also is responsible for
initiating the extrinsic pathway of the coagulation cascade sys-
tem. The injured endothelium provides a surface (collagen) that
promotes platelet adhesion and initiates a series of steps respon-
sible for the formation of a primary hemostatic plug. von Wille-
brand factor (vWF) is a large multimeric glycoprotein that plays
a key role in platelet adhesion by binding with exposed suben-
dothelial collagen and platelet receptor glycoprotein Ib.1,2,7,8,14,16

Further platelet activation and aggregation occur as a result of
fibrinogen and vWF binding to the glycoprotein IIb/IIIA platelet
receptor.3,6,17 Platelet activation also promotes the exposure of a
platelet membrane phospholipid layer that can provide a contact
surface and help initiate the intrinsic pathway of the coagulation
cascade system.14,15

Secondary hemostasis refers to a complicated and often
interrelated set of pathways known as the coagulation cascade
system. Traditional teaching divides the coagulation cascade
into the extrinsic and intrinsic pathways. This division allows
one to better conceptualize these two systems. Although often
discussed as distinct pathways, in vivo, it is apparent that there
are interconnections between these two pathways.14,15 A simpli-
fied overview of the coagulation cascade system can be seen in
Figure 1.

vWF also plays an important role in secondary hemostasis.
By acting as a carrier protein (factor VIII:vWF complex), vWF
protects factor VIII from proteolytic degredation.4,6,17 When plas-
ma vWF levels are normal, the circulating half-life of factor VIII
is approximately 12 hours; when a qualitative or quantitative
defect of vWF occurs, the half-life of factor VIII can decrease to
2.4 hours.7

Clinical and Laboratory Characteristics 
of Inherited Bleeding Disorders

The assessment of a patient with a suspected bleeding disor-
der should include a detailed family history and a description of
prior bleeding episodes. A family history of a known or suspect-
ed coagulopathy may be helpful, but a negative history does not
exclude the possibility of an inherited bleeding disorder. Various
underlying medical conditions, such as uremia, liver disease, cer-
tain myeloproliferative diseases, or the use of antiplatelet agents,
may result in an acquired bleeding disorder. 

Although overlapping features occur, a clinical distinction
often can be made between disorders of coagulation (factor defi-
ciencies) and disorders of platelets or blood vessels. Disorders of
coagulation most frequently are associated with the development
of large superficial ecchymosis, muscular hematomas, and pro-
longed traumatic or post-surgical hemorrhage. Disorders of
platelets or blood vessels more commonly are associated with
mucocutaneous bleeding. 

The prothrombin time (PT) is the most commonly ordered
screening coagulation function test.14 In vitro, this test activates
the extrinsic coagulation cascade and is an indicator of defects of
factors VII, X, and V; prothrombin; and fibrinogen (extrinsic and
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final common pathways). Three of these factors are vitamin K-
dependent (prothrombin and factors VII and X). The PT is more
sensitive to factor VII deficiencies because of the short half-life
of this coagulation protein (4-6 hours).9 In addition to various
factor deficiencies, prolongation of the PT commonly is associat-
ed with cirrhotic liver disease, and commonly is used to monitor
the effectiveness of coumadin therapy.

The activated partial thromboplastin time (aPTT) evaluates
the integrity of the intrinsic and final common pathway (high
molecular weight kininogen [HMWK]; prekallikrein; factors
XII, XI, IX, VIII, X, and V; prothrombin; and fibrinogen). The
aPTT will be prolonged when deficiencies of these various fac-
tors occur (< 30% of normal), and commonly will be used to
evaluate the effectiveness of heparin therapy. 

The bleeding time is a sensitive, although nonspecific, indi-
cator of the adequacy of primary hemostasis. The template
bleeding time is the standard used, although some laboratories
will use variations of this technique.18 This is performed by
making a standardized incision on the volar aspect of the fore-
arm and determining the time required for the bleeding to stop.

Mild thrombocytopenia usually
does not affect the bleeding
time, but when the platelet
count is less than 100,000/mm3,
there is correlation between the
degree of prolongation and the
severity of the thrombocytope-
nia.18 Other defects in platelet
function, such as Glanzmann’s
thrombasthenia, uremia, or
myeloproliferative disorders, can
prolong the bleeding time.16,18

Coagulation factor deficiencies
commonly do not prolong the
bleeding time.

vWD often is associated with
a prolonged bleeding time, a
normal platelet count, and a nor-
mal PT and aPTT. In mild cases,
the bleeding time measurement
may be within normal limits; in
severe cases, the aPTT may be
prolonged if the factor VIII level
is less than 30%. A more in-
depth hematologic workup is
required to confirm the diagnosis
of vWD. 

Hemophilia A (factor VIII
deficiency) does not affect the
platelet count or the PT. The
bleeding time will be elevated in
up to 20% of cases, and occurs
more often in cases of severe
disease.18 The aPTT is the
screening test of choice for

these patients as it will be prolonged in virtually all cases of
moderate and severe disease. The aPTT may not be sensitive
enough to identify all mild cases and some carrier states. Rou-
tine laboratory abnormalities commonly associated with
hemophilia B are similar to those seen with hemophilia A.
Factor XI is considered one of four contact activation factors.
Factor XI is responsible for activating factor IX in the intrin-
sic coagulation pathway; deficiency of this factor also will
prolong the aPTT. Deficiencies of the other three contact fac-
tors (factor XII, prekallikrein, and HMWK) will prolong the
aPTT, but are not associated with clinical bleeding.8 A more
in-depth evaluation, including coagulation factor assay, often
is required to diagnose specific factor deficiencies. 

von Willebrand’s Disease
First described by Erik Adolf von Willebrand in 1926, vWD

causes a defect in primary hemostasis. In 1994, a new classifi-
cation system was devised for vWD.19 This new system reclas-
sifies the defect by the mechanism of bleeding and helps to
incorporate the more than 20 subtypes that have been identified
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Figure 1. Pathways of Secondary Hemostasis 
(Coagulation Cascade System)



previously into three larger, more inclusive groupings. Quanti-
tative defects of vWF are divided into mild-to-moderate defi-
ciency (type 1) and severe deficiency (type 3); qualitative defi-
ciencies (type 2) are further divided into four subtypes. This
reclassification also is helpful because treatment options are, in
part, determined by the type or subtype of vWD. Bleeding
complications associated with vWD are variable and will
depend on the subtype and the severity of the disease. Even
within affected families, the frequency and severity of bleeding
complications will vary.4

Type 1 vWD is the most common form of the disease and
occurs in about 75-80% of affected patients.2-4,17 Individuals
with this type of disease have a mild-to-moderate decrease in
plasma levels of vWF. Although variable, these patients often
have a mild-to-moderate bleeding diathesis. The vWF activity
is reduced to 20-50% of normal, and patients will have a pro-
portional decrease in circulating factor VIII levels.3,20

Type 2 vWD occurs in about 15-20% of affected patients.2,17

This type encompasses a variety of qualitative defects of vWF.
Type 2A, which is the most common type 2 variant, occurs in
about 10-15% of cases.3 Patients with this variant lack the high
molecular weight multimers (HMWMs) of vWF that are
required to mediate platelet adhesion.4 Type 2B, including
platelet—type pseudo—vWD is rare and occurs in less than 5%
of cases. In this subtype, excessive binding of vWF to platelet
glycoprotein Ib occurs, resulting in platelet activation and
removal of vWF from circulation. This interaction will lead to
decreased plasma concentrations of vWF.4

Type 2M is an extremely rare variant in which platelet dys-
function occurs as a result of a qualitative defect in vWF, not
affecting the HMWMs. Type 2N also is very rare, and results
from a defect in the vWF-factor VIII binding region. As a result
of this defect, the unbound factor VIII undergoes more rapid pro-
teolytic degredation. 

Type 3 vWD is a severe bleeding disorder that occurs in less
than 1% of affected patients. Individuals with this subtype have
essentially no detectable plasma levels of vWF, and will have
proportional decreases in plasma levels of factor VIII. 

Many patients with type 1 vWD (mild) will be asymptomatic
unless challenged by surgery or trauma. The clinical manifesta-
tions associated with vWD occur as a result of a defect in pri-
mary hemostasis (platelet adhesion and activation) and generally
lead to mucocutaneous bleeding. Common presenting com-
plaints are easy bruising and mucous membrane bleeding, such
as epistaxis, gingival, gastrointestinal (GI), and vaginal bleed-
ing. Prolonged bleeding episodes can be associated with trauma
or may occur after invasive procedures, such as tooth extractions
or tonsillectomies. True menorrhagia (> 80 mL of blood loss per
cycle) occurs in 50-75% of affected women.3 Previously undiag-
nosed vWD may be present in up to 20% of women who have
menorrhagia.21

In its severe form (type 3), bleeding characteristic of both
primary and secondary hemostatic (fibrin clot formation)
defects can be seen as a result of circulating factor VIII levels
of 5% or less.17 In these cases, a defect in secondary hemosta-

sis may lead to bleeding into soft tissues or muscles, or may
result in a hemarthrosis similar to that found in patients with
hemophilia.

Various conditions have been associated with increased
vWF levels and may affect the initial diagnosis or course of the
disease. These conditions include high estrogen levels, certain
inflammatory states, advancing age, exercise, adrenergic stim-
uli, and pregnancy.17 In pregnancy, factor VIII:vWF levels rise,
and peak in the third trimester.6,13,17,22 Shortly after delivery,
these levels rapidly fall and increase the risk of bleeding in the
early postpartum period.13,17,23

Hemophilia. Hemophilia A (factor VIII deficiency) and
hemophilia B (factor IX deficiency) are inherited bleeding dis-
orders that are clinically indistinguishable. The severity of the
disorder correlates well with the baseline factor activity
level.8,9,18,24 Severe disease (factor activity level < 1%) occurs
in about 70% of patients with hemophilia A, and about 50%
with hemophilia B.9,12 In patients with severe disease, the onset
of symptoms often occurs within the first year of life. In these
individuals, a frequent recurrence of bleeding into joints and
soft tissues commonly are encountered.8,12 Although it is rare
even in severe disease, intracranial hemorrhage can occur at
birth. Risk factors include a prolonged labor, the use of a vacu-
um extraction or forceps, or a precipitous delivery.8,12 Exces-
sive bleeding following circumcision occurs in fewer than one-
half of all severely affected males.8 Bleeding manifestations in
patients with moderate disease may not be noted until the child
is 1-2 years of age. In toddlers with moderate to severe dis-
ease, injuries requiring therapy often accompany the onset of
walking and running. Moderate disease (factor activity level 1-
5%) occurs in about 15% of patients with hemophilia A, and
about 30% with hemophilia B.9,12 Mild disease (factor activity
level > 5%) occurs in about 15% of patients with hemophilia
A, and about 20% with hemophilia B.9,12 Episodes of sponta-
neous hemorrhage are rare in patients with mild disease, but
significant bleeding still can be associated with major trauma
or surgery. 

Hemarthrosis is, by far, the most common and the most
potentially debilitating manifestation of hemophilia. Bleeding
can occur spontaneously in cases of moderate to severe dis-
ease, or may occur as a result of trivial trauma. The accumula-
tion of blood within the joint space results in synovial prolif-
eration and an increase in vascularity that predisposes the
joint to further bleeding.8,24,25 Over time, the end result of mul-
tiple episodes of intra-articular hemorrhage can lead to a
chronically deformed and painful joint. The knee most com-
monly is affected, but bleeding can occur in other joints,
including the ankles, hips, wrists, shoulder, and fingers. Many
hemophiliacs will experience a sensation of warmth and tin-
gling prior to the onset of pain or swelling. This premonitory
complaint may herald the presentation of an acute hemarthro-
sis. An examination of the affected joint may reveal a limited
range of motion, swelling, tenderness, warmth, and surround-
ing muscular spasm. Prophylactic administration of factor
replacement early in life has been employed successfully as a
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primary prevention strategy to limit the progression to hemo-
philic arthropathy.12

Another common manifestation of hemophilia is the devel-
opment of subcutaneous and intramuscular hematomas.25

Although rarely life threatening, intramuscular hematomas
account for almost one-third of all bleeding episodes in
patients with hemophilia.8 Bleeding sites commonly include
the forearm, calf, and thigh.24 Intramuscular hematomas often
are limited by fascial planes and can lead to a compartment
syndrome if vascular structures are compressed. Localized
pain is the most common complaint when bleeding occurs
into an extremity. When bleeding is retroperitoneal or
involves the psoas muscle, presenting symptoms may include
acute abdominal pain that mimics appendicitis, or numbness
of the medial thigh from compression of the femoral
nerve.5,8,24,25 The diagnosis of retroperitoneal bleeding can be
confirmed by computed tomography. Minor abrasions, small
hematomas, and the removal of sutures often do not require
replacement therapy.

In patients with hemophilia, primary hemostasis may be tem-
porarily effective in controlling hemorrhage after minor surgery
or trauma. Delayed bleeding can occur hours or even days later.
This can be a serious concern in a patient with a minor head
injury, or when certain procedures such as tooth extractions are
performed on an outpatient basis. Central nervous system (CNS)
bleeding remains a major cause of death in the hemophiliac pop-
ulation, with a mortality rate approaching 30%.8 All patients
reporting even minor head trauma should receive aggressive fac-
tor replacement because the complications associated with
intracranial hemorrhage can be devastating. Intracranial hemor-
rhage has been reported to occur without preceding trauma;
patients with persistent, unexplained headaches may require fac-
tor replacement.25 Emergency medicine physicians should have a
low threshold for obtaining CT scans in patients at risk for an
intracranial hemorrhage.

GI and genitourinary (GU) bleeding are other, less common
manifestations of hemophilia. GI hemorrhage typically occurs
as a result of an anatomic lesion proximal to the ligament of
Treitz.8 The management of atraumatic GU bleeding ranges
from reassurance and increased oral fluid intake for painless
hematuria, to an extensive diagnostic workup and factor
replacement.24,25

Sometimes referred to as hemophilia C, factor XI deficiency
is inherited as an autosomal recessive trait.9,18 Although, the
incidence of this disorder appears to be very rare in the general
population (1 in 1,000,000 people), the prevalence may be as
high as 4% in Ashkenazi Jews. The majority of the reported
cases have been in Israel, Los Angeles, and New York.1,26 The
clinical manifestations of this disorder, although variable, often
are more mild than those encountered with cases of classic
hemophilia. On occasion, these patients may remain clinically
silent until challenged by surgery or trauma. Presently, no
licensed factor XI concentrates are available in the United
States. If needed, these patients can be treated with fresh frozen
plasma (FFP). 

Other Rare Coagulation Factor Deficiencies
Together, all other factor deficiencies are exceedingly rare and

represent less than 1% of all factor deficiencies; all are inherited
as autosomal recessive traits.1,26 Deficiencies of factor I (fibrino-
gen); factor II (prothrombin); and factors V, VII, and X can pres-
ent with mucosal bleeding or easy bruising. Factor XIII deficien-
cy may present with bleeding complications after trauma or sur-
gery. In almost all cases of severe bleeding, these patients can be
treated with an initial dose of 10 cc/kg of FFP.26 In patients with
factor XIII or fibrinogen deficiency, cryoprecipitate (CPT) can be
administered.

General Management of Bleeding Disorders
Comprehensive care is a mainstay of the long-term manage-

ment of patients with hemophilia and other bleeding disorders.
The National Hemophilia Program was initiated in 1975 and
presently consists of 26 major hemophilia treatment centers
and 124 affiliate centers.13 A multidisciplinary team approach
is utilized to provide optimal patient care. When a patient pres-
ents to the ED, rapid triage, evaluation, and initiation of treat-
ment should be employed to limit the hemorrhagic complica-
tions. When managing acute bleeding episodes, the emergency
medicine physician should routinely enlist the patient’s hema-
tologist or referral center to assist in further coordination of
care.

The recommendation that patients should avoid using aspirin
or other medications with antiplatelet effects is common to all
bleeding disorders.23,27 The use of these medications may potenti-
ate an underlying bleeding disorder, or may precipitate an
episode of bleeding in a patient with otherwise occult disease.
Acetaminophen with or without the addition of codeine is a rea-
sonable alternative to the non-steroidal anti-inflammatory med-
ications, which might otherwise be used for pain management.
Accident prevention and avoiding contact sports also are impor-
tant considerations in severe cases. 

Routine venipuncture can be performed in a patient with a
congenital bleeding disorder. After the procedure is performed,
direct pressure should be applied for 3-5 minutes. Immunization
schedules should be followed, and when injections are required
they should be administered subcutaneously to avoid developing
an intramuscular hematoma. After the injection, direct pressure
should be applied to the site for five minutes.5

Treatment of von Willibrand’s Disease
To effectively manage an acute bleeding episode in a patient

with vWD, it often is helpful to have knowledge of the particu-
lar disease subtype, and the patient’s prior response to currently
available therapies. Specific management will depend on the
location and extent of hemorrhage and the severity of the
underlying disease. The mainstay of treatment for patients with
vWD includes the use of transfusional (factor VIII replace-
ment), non-transfusional desmopressin acetate [DDAVP]), and
other adjunctive therapies.

Factor replacement with plasma-derived blood products
often is required for patients who have contraindications, or
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who do not respond, to DDAVP, or who have severe or life-
threatening hemorrhage. Presently, standard formulas do not
exist for determining the specific amount of factor replacement
needed to obtain hemostasis. Treatment often is empiric, and in
the emergency department, efficacy generally is determined by
the clinical response of the patient. It is recommended to raise
factor VIII levels to at least 50%.17,27 As with hemophilia, the
clinician should assume that during an acute bleeding episode
the starting factor activity level is 0%. Raising factor VIII levels
to within 30-50% of normal are sufficient to control most minor
bleeding episodes; levels of 50-100% often are necessary to
control limb- or life-threatening hemorrhage.12 These levels
may need to be maintained for a number of days (usually 3-10),
depending on the severity of the underlying disease and the
location and extent of hemorrhage. In addition to replacing fac-
tor VIII to obtain adequate hemostasis, some authors recom-
mend correcting a prolonged bleeding time.1,27 The clinical sig-
nificance of a prolonged bleeding time as a predictor of hemor-
rhage during surgery still is unclear, and the absolute need to
correct a prolonged bleeding time to obtain surgical hemostasis
is yet unresolved.18 Many patients have successfully undergone
a variety of surgical procedures without excessive blood loss
after replacement of factor VIII and without correction of the
bleeding time.4,23,27

In years past, FFP and CPT have been relied upon as the
therapeutic agents of choice for the treatment of patients with
vWD.27 FFP is the fluid portion of blood that is separated and
frozen at 18°C within eight hours of collection, and contains
plasma proteins including all coagulation factors. One unit of
FFP contains about 7% of the coagulation factor activity of a
70 kg patient.28 CPT is prepared by thawing FFP between 1°C
and 6°C and recovering the precipitate. CPT contains coagula-

tion factor VIII, vWF (factor VIII:vWF complex), factor XIII,
fibrinogen, and fibronectin. Each unit of CPT contains 80-100
IU of factor VIII:vWF, and has 5-10 times more vWF than
FFP.17,23,28 CPT is considered a second-line agent for the man-
agement of vWD and hemophilia A, and should be used only
if factor VIII concentrates are unavailable for the management
of these patients.28 If CPT is used, a recommended starting
dose is 2 bags/10 kg of body weight.23 This dose should raise
the concentration of factor VIII to hemostatic levels. Addition-
al therapy can be administered every 8-12 hours and adjusted
based on laboratory parameters and the clinical response.23

FFP is not routinely used as a factor replacement for either
vWD or hemophilia, and should be considered only if other
agents, such as CPT and factor concentrates, are unavail-
able.13,28 Presently, donor blood screening for viral contamina-
tion includes anti-HIV, anti-HTLV-I/II, HIV-I-Ag, HbsAg,
anti-HBc, anti-HCV, nucleic acid testing for HCV, and serolo-
gy testing for syphillis.28 This testing has markedly reduced,
but not eliminated the risk of viral transmission. Neither FFP
nor CPT undergo routine viral inactivation. The use of these
blood products still presents a very small but finite risk of viral
transmission. Employing a limited pool of blood donors
known not to be at risk for viral transmission to obtain CPT
has been used successfully in the management of patients with
vWD.27 Also, the yield of factor VIII:vWF in CPT can be
increased two- to five-fold by the pretreatment of selected
blood donors with DDAVP.13

Although early factor VIII concentrates revolutionized the
treatment of hemophilia A, they were relatively ineffective for
treatment of the mucocutaneous bleeding commonly associated
with vWD because they contained little of the HMWMs of
vWF.23 The role that vWF plays in primary hemostasis is largely
dependent on the presence of these HMWMs in normal plasma
concentrations.2 Commercial preparations of factor VIII that lack
the HMWMs of vWF still may have a role in secondary hemo-
stasis by binding to, and preventing, proteolytic degredation of
factor VIII.2

Few of the available factor VIII concentrates can be used to
effectively treat patients with vWF. (See Table 1.) Humate-P is
an intermediate purity factor VIII concentrate that is available in
the United States. This product contains a high level of
HMWMs of vWF in a pattern that is similar to normal plas-
ma.13,17,23,27 This product has been used successfully to treat
many of the subtypes of vWD and has been efficacious in short-
ening bleeding times, correcting laboratory abnormalities, and
managing acute bleeding episodes. After an infusion of factor
VIII, most patients with vWD have an initial, predictable rise in
factor VIII activity. Unlike patients with hemophilia A, with
whom the half-life of the infused complex is about 12 hours,
patients with vWD have a sustained but variable rise in the fac-
tor VIII activity that plateaus at about 24 hours but may persist
for as long as 48-72 hours.9 In some patients, an initial fall of
factor VIII activity is followed by a secondary delayed rise. This
variable response to transfused factor VIII has been termed the
secondary transfusion response and seems to be a feature unique
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Table 1. Factor VIII Concentrates 
Currently Available for the Treatment 
of Hemophilia A1,12,13,26

INTERMEDIATE AND HIGH-PURITY FACTOR VIII PRODUCTS 

Factor VIII SD (New York Blood Center)
Humate-P (Behringwerke)
Profilate OSD (Alpha)
Melate (New York Blood Center)
Koate HP (Bayer - Miles)—High purity 
Alphanate (Alpha)—High purity
Hyate:C (Speywood/Porton)—Porcine plasma

(For use in persons with factor VIII inhibitors) 

MONOCLONAL ANTIBODY-PURIFIED FACTOR VIII PRODUCTS

Monoclate P (Armour)
Hemofil M (Baxter - Hyland)
AHF Method M (Red Cross)

RECOMBINANT FACTOR VIII PRODUCTS—SYNTHETIC

Recombinate (Baxter)
Bioclate (Centeon)—Identical to Recombinate
Kogenate (Bayer - Miles)
Helixate (Centeon)—Identical to Kogenate
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Table 2. Treatment for von Willebrand’s Disease

Mucous Membrane Mucous Membrane Hazardous Areas
TTYYPPEE  OOFF  
BBLLEEEEDDIINNGG HHEEMMAA-- DDEECCIIDDUUOOUUSS GGAASSTTRROO-- RREETTRROO-- RREETTRROO--
DDIIAATTHHEESSIISS HHEEMMAATTOOMMAA HHEEMMAATTUURRIIAA RRTTHHRROOSSIISS MMOOUUTTHH TTEEEETTHH EEPPIISSTTAAXXIISS IINNTTEESSTTIINNAALL CCNNSS PPHHAARRYYNNGGEEAALL PPEERRIITTOONNEEAALL

Severe von FFP 10 mL/kg Steroids 2 mg/ FFP 5-10 FFP 20 mg/kg Should be Bilateral FFP 10 mL/kg FFP 15 mL/kg Same Same

Willebrand’s CPT 2 bags/ kg x 2 d mL/kg Factor VIII seen by MD. pressure on q 8h x 3 d q 8h x 3 d treatment treatment

disease 10 kg FFP 10 mL/kg CPT 2 bags/ concentrate If tooth is nose for 30 CPT 2 bags/ CPT 3 bags/ as hemo- as hemo-

Factor VIII q 12h x 3 d 10 kg 20 IU/kg loose, extract, min. 10 kg 10 kg q 8h phila A phila A

concentrate Factor VIII Factor VIII once give replace- Pack with q 8h x 3 d x 3 d

10 IU/kg concentrate concentrate Amicar 100 ment therapy epinephrine- Factor VIII Factor VIII

Ice, elastic 10 IU/kg 10 IU/kg mg/kg q 6h as for mouth soaked concentrate concentrate

bandage q 12h x 3 d x 6 d or bleeding Surgical or 10 IU/kg q 12h 15 IU/kg q 8h

Cyclokapron 25 Avitene x 6 d x 5-8 d

mg/kg q 6h Replacement

x 6 d therapy as

for mouth

bleeding

Amicar 100

mg/kg q 6h

x 6 d or

Cyclokapron 25

mg/kg q 6h

x 6 d

Moderate-mild Desmopressin DDAVP x 3 d DDAVP x 3 d DDAVP x 3 d with Amicar or DDAVP x 5 d DDAVP x 7 d

von (DDAVP) x Cyclokapron

Willebrand’s 4 d

disease

Reprinted with permission from: Hilgartner MW. Factor replacement therapy. In: Hilgartner MW, Pochedly C, eds. Hemophila in the Child and Adult. 3rd ed. New York: Raven; 1989:12-13.



to vWD.9 Factor VIII concentrates produced with purified mon-
oclonal antibody and recombinant technology do not contain
adequate levels of vWF and should not be used in the manage-
ment of vWD.13,17 Specific guidelines for the treatment of vWD
are listed in Table 2.

Treatment of Hemophilia
The cornerstone of the treatment of hemophilia is factor

replacement. As with vWD, this is undertaken with the assump-
tion that at the time of an acute hemorrhage, the factor activity
level is 0%. An arbitrary division of the various bleeding mani-
festations of hemophilia into minor and major categories may
prove useful for guiding initial factor replacement. For this pur-
pose, a minor bleeding episode is one that is associated with an
uncomplicated hemarthrosis, intramuscular or subcutaneous
hematomas in noncritical areas, bleeding that occurs with minor
dental procedures, or minor trauma.9 By definition, a major
bleeding episode is a life-threatening or potentially life-threat-
ening condition. These include hematomas in critical areas such
as the neck and postoperative hemorrhage and intracranial hem-
orrhage. In managing acute bleeding episodes, the goal is to
rapidly restore the coagulation factor activity to levels that pro-
vide adequate hemostasis. Although these values were deter-
mined empirically, the hemostatic level for factor VIII is
approximately 25-30 u/dL (25-30%), and the hemostatic level
for factor IX is approximately 15-30 u/dL (15-30%).8,9 Achiev-
ing these values should provide a plasma concentration of factor
VIII or IX to control hemorrhage in most minor bleeding
episodes. In more severe or life-threatening hemorrhage, factor
replacement of 50-100% often is needed to provide adequate
hemostasis. 

The principles of initial factor replacement and mainte-
nance dosing are based on the kinetics of in vivo recovery and

survival of the factor infusion, and the hemostatic levels
required to control the bleeding episode.9,12 Administration of
1 unit of factor VIII per kg of body weight will raise the plas-
ma factor level by 2%.8,12,26 After an infusion, the initial recov-
ery of factor VIII is approximately 80%, and its half-life in cir-
culation is about 12 hours.9,12 Administration of 1 unit of factor
IX per kg of body weight will raise the plasma factor level by
1%.8,12,26 After an infusion, the initial recovery of factor IX is
approximately 25-50%, and its half-life in circulation is about
24 hours.9,12 Larger doses of factor IX are required to achieve
the same plasma concentration because a greater amount of
factor IX escapes into the extravascular space. If required,
maintenance dosing of factor VIII and IX is administered at
intervals of approximately every 12 hours and 24 hours,
respectively.

All currently available factor concentrates in the United
States are extremely safe with regard to the transmission of
HIV and hepatitis. Vaccination in childhood against hepatitis
can provide additional safety. Although rare, cases of hepatitis
A and parvovirus B 19 (non-lipid-coated viruses) transmission
have been reported with these products.1,8,26 Some products
prepared using monoclonal antibody purification or recombi-
nant technology contain trace amounts of murine protein; to
date, no cases of transmission of animal viruses have been
reported.26 Although recombinant factor VIII contains human
albumin, no cases of HIV or hepatitis C transmission have
been reported.12 Some concern has been raised that factor VIII
concentrates of intermediate purity may suppress cellular
immunity. This may play a role when choosing a specific fac-
tor replacement in patients with hemophilia A who are HIV-
positive.1,26 Monoclonal antibody-purified, high-purity plasma-
derived, or recombinant products seem to be reasonable choic-
es for treating these patients. (See Tables 3 and 4.) Many
authors recommend treating children with monoclonal anti-
body-purified or recombinant products for the added margin of
viral safety.1,26

Two types of factor IX replacement products currently are
available for the management of hemophilia B, the prothrom-
bin complex concentrates (PCCs), and the high-purity coagu-
lation factor IX concentrates. In addition to factor IX, the
PCCs contain prothrombin and factors VII and X, in a partial-
ly activated form. Frequent or prolonged administration of
these products has been associated with the development of
disseminated intravascular coagulation and other thrombo-
genic complications, including deep venous thrombosis, pul-
monary embolism, and rarely, myocardial infarction.1,12,25 The
high-purity factor IX concentrates contain little or no other
coagulation proteins, and have little or no thrombogenic
potential.  

The development of alloantibodies to exogenously adminis-
tered factor VIII or factor IX is a feared complication of hemo-
philia therapy. These IgG antibodies neutralize or inhibit factor
replacement, making transfusion therapy less effective or inef-
fective. This condition occurs more often in persons with mod-
erate-to-severe disease and has a prevalence of up to 15% in
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Table 3. Factor IX Concentrates 
Currently Available for the Treatment 
of Hemophilia B1,12,13,26

LOW-PURITY FACTOR IX PROTHROMBIN COMPLEX CONCENTRATES

Bebulin VH (Immuno)
Profilnine (Alpha)
Proplex T (Baxter - Hyland)
Konyne 80 (Bayer - Miles)

ACTIVATED FACTOR IX PROTHROMBIN COMPLEX CONCENTRATES 

(For use in patients with factor VIII or IX inhibitors)
Autoplex T (Baxter - Hyland)
FEIBA VH (Immuno)

COAGULATION FACTOR IX PRODUCTS

High-purity factor IX 
—AlphaNine SD (Alpha)

Monoclonal antibody-purified factor IX
—Mononine (Centeon)

RECOMBINANT FACTOR IX—SYNTHETIC 

Benefix (Genetics Institute) 
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Table 4. Guidelines for Treatment of Hemophila A and B

Mucous Membrane Mucous Membrane Hazardous Areas
TTYYPPEE  OOFF  
BBLLEEEEDDIINNGG HHEEMMAA-- DDEECCIIDDUUOOUUSS GGAASSTTRROO-- RREETTRROO-- RREETTRROO--
DDIIAATTHHEESSIISS HHEEMMAATTOOMMAA HHEEMMAATTUURRIIAA RRTTHHRROOSSIISS MMOOUUTTHH TTEEEETTHH EEPPIISSTTAAXXIISS IINNTTEESSTTIINNAALL CCNNSS PPHHAARRYYNNGGEEAALL PPEERRIITTOONNEEAALL

Classic CPT 2 bags/ Steroids 2 mg/ CPT 3-4 bags/ CPT 6 bags/ Should be Bilateral CPT 6 bags/ CPT 6 bags/ CPT 6 bags/ CPT 6 bags/
hemophila 10 kg kg (not to 10 kg once 10 kg once seen by MD. pressure on 10 kg q 12h 10 kg 10 kg 10 kg
(hemophila Factor VIII exceed 60 Factor VIII Factor VIII If tooth is nose for 30 x 3 d Factor VIII Factor VIII Factor VIII
A) concentrate mg/d x 2 d) concentrate concentrate loose, extract min. Factor VIII concentrate concentrate concentrate

10 IU/kg If no improve- 15-30 IU/kg 40 IU/kg once and give Pack with epineph- concentrate 50 IU/kg 50 IU/kg 50 IU/kg
Ice, elastic ment, start on Repeat the foll- Amicar 100 replacement  rine-soaked 50 IU/kg x q 12h x 8 d q 12h x 4 d q 12 h 6 d

bandage replacement owing day if mg/kg q 6h therapy Surgical or 3 d or for 3 d minimum, Admit Admit
therapy joint still painful x 6 d Factor VIII Avitene after bleeding total 14 d

CPT 4 bags/ Consult ortho- Cyclokapron 25 concentrate Replacement subsides therapy
10 kg x 5 d pedist for mg/kg q 6h 40 IU/kg therapy as Admit Admit

Factor VIII aspiration if x 6 d once for mouth
concentrate skin is shiny over bleeding
40 IU/kg x joint and bleeding Amicar 100 mg/kg   
3-5 d extensive, or if q 6h x 6 d or

problem persists Cyclokapron 25
more than 1 w mg/kg q 6h

x 6 d

Hemophila A Factor IX Steroids as Factor IX —Amicar as Pack with epi- Admit Must be seen and admitted for observation
with inhibitor concentrate above concentrate above— nephrine- Factor IX Factor IX concentrate 100-150 IU/kg q 6h-8h and

50 IU/kg Factor IX 100-150 IU/kg soaked Surg- concentrate repeated for 6-8 d
concentrate Autoplex 80-100   ical or Avitene 100-150 Consider Autoplex or FEIBA 50-100 IU/kg q 8h
100 IU/kg IU/kg or FEIBA Amicar as above IU/kg q 6h x 3 d

Autoplex 80- FEIBA 80- Factor IX or Cyclokapron x 3 d 
100 IU/kg 100 IU/kg concentrate as above Autoplex or
FEIBA IU/kg 100 IU/kg FEIBA 50 IU/kg q 8h

Autoplex or FEIBA 
80-100 IU/kg

Christmas Fresh frozen Steroids 2 mg/ Factor IX Factor IX Should be Same Factor IX Factor IX Factor IX Factor IX
disease plasma kg (not to concentrate concentrate seen by MD; treatment as concentrate 40 concentrate concentrate concentrate
(hemophila (FFP) 10 mL/ exceed 60 15 IU/kg 20 IU/kg if tooth is hemophila IU/kg x 3 d or 40 IU/kg 40 IU/kg x 40 IU/kg
B) kg mg/d x 1 d) Prednisone 2 once loose, extract A, using for 3 d after 4 d q 12h x 6 d

Factor IX If no improve- mg/kg/d x 3 d Amicar 100 and give factor IX bleeding Admit
concentrate ment, start on Consult ortho- mg/kg q 6h replacement instead of subsides
10 IU/kg replacement pedist for asp- x 6 d or therapy factor VIII for Admit

Ice, elastic therapy iration if skin Cyclokapron Factor IX replacement
bandage Factor IX is shiny over 25 mg/kg  concentrate therapy

concentrate joint and bleed- q 6h x 6 d    30 IU/kg
40 IU/kg x 3 d ing extensive, once

or persists more
than 1 w

Reprinted with permission from: Hilgartner MW. Factor replacement therapy. In: Hilgartner MW, Pochedly C, eds. Hemophila in the Child and Adult. 3rd ed. New York: Raven; 1989:12-13.



hemophilia A, and up to 3% in hemophilia B.1,25 Inhibitor anti-
bodies may be identified on routine comprehensive screening
or may be suspected when a bleeding episode does not respond
to traditional factor replacement. Through plasma assays,
patients are designated as either “low responders” (≤ 10
Bethesda units/mL), or “high responders” (≥ 10 Bethesda
units/mL). Patients that are “low responders” usually do not
develop an anamnestic response to factor VIII or factor IX
replacement therapy. Bleeding in these individuals often can be
controlled with higher doses (3-4 times the usual dose) and
more frequent infusions of factor replacement.1,8,12,26 Patients
classified as “high responders” to factor VIII or IX often are
difficult to manage because no single therapy is uniformly suc-
cessful.8 Bleeding episodes are refractory even to high-dose
factor replacement. In persons with hemophilia A, a therapeutic
option may be the administration of porcine factor VIII
(Hyate:C) at a dose of 100-150 u/kg.12 As a result of species
specificity, antibodies against human factor VIII are less likely
to inhibit the effectiveness of porcine factor VIII. PCCs (100
units/kg) or activated PCCs (50-75 u/kg) also can be used in the
treatment of both minor and major bleeding episodes in persons
with hemophilia A or hemophilia B with high responding
inhibitors. These complex concentrates act by bypassing the
requirement for factor VIII or IX in clot formation.12 Recombi-
nant factor VIIa also has been used successfully to treat patients
who have acquired “high responding” antibodies to factor
VIII.12,22

In adults, factor concentrate should be administered by slow
intravenous push at a rate not to exceed 3 mL/min, and a rate
not to exceed 100 u/min in young children.5 Specific guidelines
for the treatment of hemophilia are listed in Table 4. 

Adjunctive Agents for Managing 
Bleeding Disorders

Antifibrinolytic agents such as epsilon-aminocaproic acid
and tranexamic acid often are used in combination with
DDAVP or factor replacement therapy. By inhibiting plasmino-
gen, these medications help to prevent clot lysis in persons with
hemophilia or vWD who are undergoing dental procedures or
tonsillectomies or who have oral cavity bleeding.17,26 Epsilon-
aminocaproic acid is administered orally in a dose of 6 g every
six hours for adults and 100 mg/kg for children. An intravenous
preparation is available for patients who cannot swallow.
Tranexamic acid is administered orally in a dose of 25 mg/kg
every six hours (maximum, 1.5 g), or 10 mg/kg (maximum, 1.0
g) intravenously every eight hours.9,12,25 It is not recommended
to use these agents for the treatment of hemarthrosis or bleed-
ing within the GU tract. In addition, these agents are not to be
used in patients with hemophilia B who are concomitantly
receiving PCCs because of the increased the risk of
thrombosis.5

Estrogen therapy can increase factor VIII:vWF levels and
may be useful for women with vWD who have chronic menor-
rhagia. Other agents, such as gelfoam, topical thrombin, and
microfibrillar collagen, may be helpful in selected cases. 

Non-Transfusional Therapy. DDAVP (1-deamino-8-D-
arginine vasopressin), a synthetic derivative of antidiuretic
hormone (vasopressin), promotes hemostasis by causing a
release of factor VIII:vWF from cellular storage sites.
DDAVP has been shown to be an effective hemostatic agent
(increasing levels of factor VIII:vWF by 3-5 times), and an
alternative or adjunctive therapy to factor replacement in
many patients with vWD and mild hemophilia A.29-34 When
administered intravenously (0.3 mcg/kg over 20 minutes),
desmopressin can be highly effective in managing minor
bleeding episodes. A concentrated nasal spray (300 mcg in
adults [2 sprays] or 150 mcg in children ≤ 50 kg [1 spray])
also has been efficacious in controlling bleeding.34,35 Subcuta-
neous (0.3 mg/kg) or intranasal administration has allowed for
home therapy in selected cases. DDAVP also has been effec-
tively used as a prophylactic agent in preparation for elective
surgical procedures in patients with mild hemophilia A and
vWD.29,31,33 If used as a prophylactic agent to prevent surgical
bleeding, it is suggested that an infusion trial be performed to
determine efficacy prior to surgery. 

DDAVP infusion may be associated with a few mild side
effects, including facial flushing, a transient headache, or
fatigue.32,33 Hyponatremia and seizures have occurred when
used in children younger than 2 years of age.38

Most patients with type 1 vWD and mild hemophilia A have
an excellent response to DDAVP.34,36,37 A less consistent, but gen-
erally positive hemostatic effect occurs in patients with type 2N
and type 2M vWD.34,36 Patients with type 2A vWD often will
have a variable or poor response, and some patients with type 2B
vWD have developed thrombocytopenia after the administration
of DDAVP.34,36,37 Patients with type 3 vWD, severe hemophilia A,
or hemophilia B do not respond to DDAVP. 

Summary
Although not encountered on a daily basis, patients with con-

genital bleeding disorders will have hemorrhagic complications
that require emergency care. As emergency medicine physicians,
we often are faced with the responsibility of initiating this care
without the luxury of bedside specialty consultation. Being
knowledgeable about the various diseases and treatment options
available will help to expedite the management of these patients
and improve their clinical outcome.
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Physician CME Questions
57. Which of the following congenital bleeding disorders occurs as a

result of a sex-linked inheritance pattern?

A. Factor V deficiency

B. Factor VI deficiency

C. Factor VII deficiency

D. Factor VIII deficiency

58. The leading cause of death in patients with hemophilia is:

A. intracranial bleeding.

B. acquired immune deficiency syndrome.

C. gastrointestinal (GI) bleeding.

D. genitourinary (GU) bleeding.

59. Which of the following screening tests most commonly identifies

factor VIII deficiency? 

A. Prothrombin time (PT)

B. Activated partial thromboplastin time (aPTT)
C. Platelet count

D. Bleeding time

60. Which of the following is considered part of the mainstay of treat-

ment for severe vWD?

A. Cryoprecipitate (CPT)

B. Fresh frozen plasma (FFP)

C. Factor VIII concentrate

D. Factor IX concentrate

61. The administration of 1 unit/kg of factor IX will raise the factor

level by what percentage?

A. 1%

B. 2%

C. 4%

D. 8% 

62. If factor VIII concentrates are not available, which of the following

would be the most appropriate therapy for managing bleeding in

hemophilia A?

A. Fresh frozen plasma (FFP) 

B. Cryoprecipitate (CPT)

C. Prothrombin complex concentrates

D. Factor IX concentrate

63. The use of which of the following therapies has been associated

with thrombotic events?

A. Factor VIII concentrates

B. Factor IX concentrates

C. Cryoprecipitate (CPT)

D. Prothrombin complex concentrates

64. In which of the following situations could the use of DDAVP prove

useful for managing an acute bleeding episode?

A. Factor V deficiency

B. Factor VII deficiency

C. Factor VIII deficiency

D. Factor IX deficiency
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Emergencies in children with chronic renal failure (CRF),

although uncommon, represent a special clinical entity that

requires rapid recognition and appropriate management by the

emergency physician.
The challenge with these children is to identify both

reversible causes of chronic

renal failure which— if left

untreated—will further compro-

mise their renal function, and

potentially life-threatening con-

ditions that require immediate

interventions.Current practices and recom-

mendations regarding manage-

ment have changed significantly

during the past few years. For

example, intravenous or inhaled

albuterol has been shown to be

an effective, rapid, and safe

treatment for moderate hyper-

kalemia in children.Appropriate management of these emergencies requires a

knowledge of the basic pathophysiology and treatment regimens

currently being used for children with CRF, since many of these

emergencies may be treatment-related.

Emergency department (ED) physicians must be familiar

with advances in dialysis techniques and indications as well as

complications that may be associated with the use of this tech-

nology. In addition, the increasing use and success of renal

transplantation has created a subgroup of pediatric patients

with special needs that must be identified and met in the ED.

Each child with chronic renal failure presenting to the ED

should be carefully evaluated and final disposition made in con-

junction with the nephrologist.
— The Editor

IntroductionChronic renal failure (CRF)

is defined as an irreversible and

progressive reduction in the

glomerulofiltration rate (GFR)

to below 25% of normal level

(decline of 30 mL/min/1.73 m²)

for at least three months. 1
Crea-

tinine clearance (CCr) is a good

indicator of GFR and is helpful

in monitoring renal function of

children in various age groups.

(See Table 1.)The estimated incidence of

CRF ranges from one to three children per million in a popula-

tion younger than 16 years of age. Complications of CRF vary

with the degree of renal insufficiency and the nature of primary

renal disease. In children younger than 5 years, congenital renal

diseases, such as renal hypoplasia, renal dysplasia, and obstruc-

tive uropathy, are the most common cause of CRF. 2
In older

children, hereditary diseases, metabolic diseases and acquired

etiologies occur more frequently. Hereditary diseases include

juvenile nephritis, cystic kidney, and Alport syndrome. The

most frequent metabolic causes are cystinosis and oxalosis, and
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Death from submersion incidents is th
e second leading cause

of accidental death in children, with one-third of all survivors

sustaining significant neurological damage.1
-3 The exact per-

centage of the vast number of minor submersion incidents that

result in a lethal outcome is controversial. A 1977 study in

South Carolina reported that at least 15% of school children

had at least one submersion incident during the prior year.
4

With a reported drowning rate of 7.4 per 100,000 in that state,

the authors calculated that at

least one-half million incidents

per year occurred that presented

a serious risk of drowning in

South Carolina alone. This arti-

cle presents a review of the types

of submersion injuries, manage-

ment strategies, and ways to

prevent these occurrences.

— The Editor

Introduction

Every year, drowning claims between 6000 and 8000 people

in the United States.
5 Most of these victims are young, under the

age of 24.6 (See Table 1.) Drowning is the second largest cause

of injury-related death in people of this age group, and it is t
he

third leading cause of death for 1- to 15-year-olds. At all ages,

boys will drown three times more often than girls. M
ost drown-

ings occur within 10 feet of safety, and two-thirds of the victims

cannot swim.7 Boating accidents and floods are other well-

known scenarios of drowning. 

Adolescents (or parents) using alcohol and drugs not only are

at increased risk of drowning themselves, they also increase the

risk of those around them.8 Whether impaired judgment or loss

of self-protective reflexes is at fault is m
oot. The use of other,

more illicit drugs is th
ought to play a relatively major role in

drownings, but again, the true incidence is not known.

Since all water-related activities increase with warm weather,

the incidence of drownings will naturally increase in warmer

climates and weather. Drowning is a problem in all states,

including the arid desert states.
9

The most common sites of

drownings include home swim-

ming pools, bathtubs, and open

bodies of water. 

About 6% of drownings may

represent child abuse or

neglect.
10-12 In one study, as

many as 67% of bathtub submer-

sion incidents were found to

have a history consistent with

abuse or neglect.
13 Bathtubs are

the usual site of drowning in children younger than 1 year of age.1
4

Definitions

In order to discuss the circumstances of submersion injuries, a

uniform terminology is needed. The following terms are fre-

quently used and have been adapted from Modell and others.
15

Drowning. Drowning is suffocation by submersion in a

fluid, whether or not the fluid is aspirated into the lungs. This is

considered the cause of death if the death occurs within 24

hours of the insult.
16

Pediatric Submersion Injuries
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Though it occurs infrequently, intussusception must be con-
sidered as a possible cause of abdominal pain in the pediatric
age group. Since most children with intussusception are
younger than 1 year of age and non-verbal, the clinician must
maintain a high index of suspicion for this entity in any infant
who presents with vomiting, irritability, and/or lethargy. It is
the most common cause of intestinal obstruction in children
between 3 months and 6 years of
age.1 Intussusception is defined
as an invagination or telescop-
ing of a segment of intestine into
an adjacent portion of bowel.
The goal of the examining physi-
cian is early and accurate
recognition of this condition,
since a misdiagnosis or delay in
diagnosis may result in the need
for surgical reduction or intesti-
nal resection.2

Intussusception is a true
pediatric emergency that may
pose a diagnostic challenge for
even the most experienced physician. Unfortunately, a thorough
physical exam and plain abdominal radiographs often do not
provide sufficient information to reliably eliminate this disease
entity from the differential diagnosis of pediatric abdominal
pain. The diagnosis and management of intussusception has
evolved over time as surgeons and radiologists attempt to
improve the accuracy of diagnosis and the ease and effective-
ness of reduction.3 All physicians caring for infants and chil-

dren should maintain a high level of suspicion for intussuscep-
tion as a cause for pediatric abdominal pain.

— The Editor

Epidemiology
Intussusception has been recognized for hundreds of years,

but was not accurately described until 1793, when John Hunter
described an ileocolic intussus-
ception in a 9-month-old infant
at autopsy.4 While most studies
examining the prevalence of
intussusception are more than
30 years old, the rate constantly
varies between 1.5 and 4.3
cases per 1000 live births.5

Most recently, approximately
2.4 cases per 1000 live births
was reported in the United
States.5 There also may be
annual or seasonal fluctuations
secondary to environmental
influences, but this finding has

not been consistently supported in the literature.6

The condition can occur at any age, but it is estimated that
more than 50% of cases present in children younger than 1 year
of age, and most commonly between those 5 and 9 months of
age.2,5,7 Fewer than 10% of cases occur in children older than 5
years of age. Intussusception has been reported neonatally and
prenatally as a cause of intestinal atresia.8 There is a 2:1 male
predominance ratio.9 The literature has not supported any famil-

Intussusception in Childhood
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