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T 
he patient, C.P., is a 59-year-old 
woman who was diagnosed with 
metastatic carcinoid of the ter-

minal ileum in May 2003. In June 2003, 
she underwent an extensive resection 
including hemicolectomy, cholecys-
tectomy, distal pancreatectomy, and 
splenectomy with metastatic disease in 
her pancreas, mesentery, and liver. She 
had been treated with octreotide, evero-
limus, oxaliplatin, and multiple hepatic 
artery embolizations in the past eight 
years and, most recently, capecitabine 
and bevacizumab with monthly octreo-
tide. She has had intermittent pleural 
effusions not requiring intervention and 
a trace pericardial effusion. Her tumor 
is functional, meaning it demonstrates 
hormonal hypersecretion which causes 
flushing, diarrhea, bronchospasm, and 
abdominal pain.

In April 2013, C.P. had acute onset of 
jaundice and a portal vein thrombus was 
detected on an abdominal computed 
tomography (CT) scan. She was started 
on low-molecular-weight heparin be-
fore being transitioned to warfarin. Her 
chronic diarrhea worsened and she 
was diagnosed with Clostridium difficile 
and capecitabine chemotherapy was 
held until it resolved, taking about four 
months. During this time, C.P.’s diar-
rhea was difficult to control and she lost 
about 20 pounds, causing decline in her 
performance status, weakness, fatigue, 
and dyspnea on exertion. Her disease as 
well as her symptoms, which were driv-
en by carcinoid syndrome, progressed 
while off treatment. In September, C.P. 
was tachycardic at a follow-up visit to 
discuss reinitiating systemic therapy. 
She was transferred to the emergency 
department and diagnosed with atrial 
fibrillation and treated with pharmaco-
logic intervention. An echocardiogram 
was performed as part of the cardiac 

workup and revealed carcinoid heart 
disease (CHD) with tricuspid regurgita-
tion, pulmonary insufficiency, and en-
largement of the right atrium and right 
ventricle. Her clinical performance sta-
tus and progressive metastatic carcinoid 
precluded surgical intervention with 
valve replacement and she was treated 
medically with diuretics and metoprolol.

Shortly after being diagnosed with 
CHD, C.P. developed a large transuda-
tive pleural effusion requiring thora-
centeses and, ultimately, pleurodesis via 
video-assisted thoracoscopic surgery. 
Atrial fibrillation recurred and she was 
cardioverted. She was ultimately restart-
ed on capecitabine and bevacizumab and 
her carcinoid stabilized during the next 
four months. Her CHD has caused sev-
eral hospitalizations for management of 
congestive heart failure. Chronic symp-
toms include dyspnea, extreme weak-
ness and fatigue, anorexia, diarrhea, and 
significant lower extremity edema. She is 
very frustrated by the limitations caused 
by her chronic heart failure.

Overview of Gastrointestinal 
Carcinoids 

Carcinoid tumors are rare neuroen-
docrine tumors that are well differenti-
ated, low-to-intermediate grade, and 
primarily located in the gastrointestinal 
(GI) tract. Yearly estimates show about 
2.5 cases per 100,000 in the Caucasian 
population and 4 per 100,000 in the Afri-
can American population (Modlin, Lye, 
& Kidd, 2003). The incidence seems to 
be rising because of increased imaging 
and endoscopic evaluation. Carcinoid 
tumors are clearly distinct from pancre-
atic neuroendocrine tumors and poorly 
differentiated neuroendocrine tumors. 
Carcinoid tumors are divided into three 
major anatomic locations (see Figure 1). 

The most common carcinoid tumors are 
located in the appendix and terminal 
ileum of the small intestine (midgut). 
Most carcinoids are found incidentally, 
and many are asymptomatic except 
small intestine carcinoid, which usually 
presents with abdominal pain, bowel 
obstruction, or mesenteric ischemia. 
More than 25% are multifocal with 
clusters of intraluminal tumors (Makri-
dis et al., 1990). These patients often 
are misdiagnosed with irritable bowel 
syndrome (Kulke & Raut, 2008). About 
58%–64% of patients with carcinoid of 
the small bowel will have metastatic 
disease to regional lymph nodes or the 
liver when they are diagnosed (Modlin 
et al., 2003).

Carcinoid tumors arise from entero-
chromaffin or neuroendocrine cells of 
the aerodigestive tract, and these cells 
stain positive with potassium chro-
mate or chromaffin, indicating that the 
cells contain serotonin (Goldfinger & 
Strosberg, 2014). A hypersecretory or 
functioning carcinoid creates a cluster 
of symptoms that are caused by the 
presence of serotonin as well as other 
vasoactive amines and polypeptides. 
Facial flushing, secretory diarrhea, bron-
chospasm, abdominal pain, and hypo 
or hypertension are the most common 
symptoms of carcinoid syndrome. Small 
bowel carcinoids that have metastasized 
to the liver are most commonly associ-
ated with carcinoid syndrome since the 
liver normally filters these amines and 
polypeptides and the liver metastases 
secrete these substances directly into 
the systemic circulation, bypassing the 
portal circulation (Strosberg, 2012). Car-
cinoid syndrome will develop in about 
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50% of patients throughout the course 
of their disease, whereas only 5%–7% 
of patients present with carcinoid syn-
drome (Burke, Thomas, Elsayed & So-
bin, 1997; Fox & Khattar, 2004).

The diagnosis of small bowel carci-
noid tumors is confirmed through im-
aging and biomarker testing. Magnetic 
resonance imaging, CT imaging, and 
somatostatin-receptor scintigraphy are 
used to identify and monitor metastatic 
lesions. These tumors have somatostatin 
receptors that will pick up the radiola-
beled form of the somatostatin analog 
(SSA) octreotide and the entire body 
can be imaged. The biomarkers chroma-
granin A (CgA) and 5-hydroxyindole-
acetic acid (5-HIAA) are used to assist in 
the diagnosis and monitoring of disease 
status. CgA is more indicative of tumor 
burden once the diagnosis is established 
since many false-positive results occur. 
5-HIAA is a urinary metabolite of sero-
tonin which is secreted by small intes-
tine carcinoids and rarely secreted by 
foregut or hindgut carcinoids. A 24-hour 
urine collection for 5-HIAA is a reliable 
test to diagnose and monitor small intes-
tine carcinoid (Strosberg, 2012).

Surgical resection is the preferred 
treatment of localized small bowel 
carcinoids because these tumors have 
a high malignant potential. In addition 
to tumor resection, the involved bowel 
mesentery is removed for lymph node 
analysis and the small bowel should be 
examined for areas of multifocal dis-
ease (Kulke et al., 2012). More extensive 
resection can be performed for locally 
advance disease with metastases to the 
liver. Liver-directed therapies include 
radiofrequency ablation, cryoablation, 

alcohol ablation, transarterial hepatic 
embolization with or without chemo-
therapy, and 90Yttrium microsphere 
embolization (selective intrahepatic 
radiotherapy) (Strosberg, 2012).

The gold standard for the treatment 
for metastatic small bowel carcinoid is 
the administration of SSAs, which in-
clude octreotide and lanreotide. These 
agents bind to somatostatin receptors 
in carcinoid tumors, thereby inhibit-
ing release of other neuroendocrine 
hormones such as serotonin. SSAs also 
inhibit GI motility, secretion, and ab-
sorption (Reichlin, 1983). Initially, these 
agents were used primarily for the con-
trol of symptoms related to carcinoid 
syndrome. The PROMID study also has 
supported the antiproliferative effects 
of SSAs in that they can cause tumor 
stabilization but rarely induce tumor 
regression (Rinke et al., 2009). Two types 
of preparations exist, long acting and 
depot. The major side effects of SSAs 
include abdominal pain and bloating, 
nausea, steatorrhea, and injection site 
discomfort. Most common complica-
tions related to long-term use include 
cholangitis, cholecystitis, or biliary 
obstruction, hypothyroidism, hypergly-
cemia, congestive heart failure or cardiac 
arrhythmia, and vitamin B12 deficiency 
(Strosberg, 2012). 

Targeted therapies, including mTor 
inhibitors and antiangiogenesis inhibi-
tors, have been studied, but their use 
is not based on high level of evidence. 
Cytotoxic therapies such as dacarba-
zine, 5-fluorouracil, capecitabine, and 
oxaliplatin, as well as interferon, also 
have showed some activity but are usu-
ally used as salvage therapy because 
they have very modest response rates 
(National Comprehensive Cancer Net-
work, 2014). 

Incidence and 
Pathophysiology 

 CHD develops in the context of carci-
noid syndrome in that exposure to high 
levels of vasoactive substances such as 
serotonin, bradykinin, and tachykinin 
induce structural changes in cardiac 
valves. About 50% of patients with mid-
gut carcinoids develop carcinoid syn-
drome in the pre-somatostatin analog 
era, and 50% of those develop CHD, and 
about 20% of patients have CHD at the 
time of diagnosis (Fox & Khattar, 2004; 
Lundin, Norheim, Landelius, Oberg, & 
Theodorsson-Norheim, 1988). However, 

with earlier diagnosis of carcinoid and 
use of SSAs, the incidence of CHD has 
declined to about 4% (Yildiz & Serden-
gecti, 2012).

The vasoactive substances—serotonin, 
bradykinin, and tachykinin—that are 
released by metastatic carcinoids are 
usually filtered by the liver, lungs, and 
brain. In the setting of liver metastases, 
that filtration process is bypassed and 
these substances are released into the 
circulation. As a result, right-sided 
heart disease is predominant in CHD, 
occurring in more than 90% of cases 
(Pellikka et al., 1993). Left-sided disease 
can develop if the heart has an atrial 
right-to-left shunt or from a diagnosis 
of bronchial carcinoid. 

Figure 2 describes the physiologic 
changes that occur as a result of cir-
culating tachykinin, bradykinin, and, 
most importantly, serotonin. The exact 
mechanism that causes the plaque-like 
deposits of fibrous tissue is unknown, 
but these deposits can be found on en-
docardial surfaces of valve leaflets, the 
subvalvular apparatus which includes 
the chordae and papillary muscles and 
cardiac chambers. On occasion, these de-
posits also can be seen on the inside lin-
ing of pulmonary arteries and the aorta 
(Pandya et al., 2002). The tricuspid valve 
is affected mainly by the development 
of fibrous plaques on the subvalvular 
apparatus, leading to retraction and 
fixation of the leaflets and subsequent 
regurgitation. Fibrous deposits more 
commonly occur on the leaflets of the 
pulmonic valve, causing adherence of 
the leaflets with the endocardium and 
possibly a mix of regurgitation and 

Foregut 
25% incidence
Stomach, duodenum, bronchus, thymus

Midgut
50% incidence
Jejunum, ileuma, appendixa, ascending 
colon

Hindgut
15% incidence
Transverse, descending, and sigmoid 
colon; rectum

a Most common gastrointestinal carcinoid

Figure 1. Carcinoid Tumor 
Location and Incidence
Note. Based on information from Scars-
brook et al., 2007.

Bradykinin
Induces endocardial injury. Fibrosis is a 
result of healing of the endocardium.

Serotonin
Increases level of tissue growth factor b, 
stimulating fibroblasts which produce 
collagen, causing carcinoid plaque for-
mation

Tachykinin
A proliferative agent for endocardial fi-
broblasts, which cause plaque formation

Figure 2. Vasoactive Substances 
Involved in Carcinoid Heart 
Disease
Note. Based on information from Gustafs-
son et al., 2008; Oates et al., 1964; Patel 
et al., 2014.
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stenosis (Bernheim, Connolly, Hobday, 
Abel, & Pellikka, 2007; Patel, Moses, 
Escarcega, & Bove, 2014; Pellikka et al., 
1993).

Symptoms and Diagnostic 
Workup 

Small bowel carcinoid is a slow, pro-
gressive disease that can span more than 
two decades. Patients with CHD usually 
develop insidious symptoms such as in-
creased fatigue and dyspnea. They also 
can present with a cardiac arrhythmia 
such as atrial fibrillation, as C.P. did in 
the case study. Cardiac murmurs may 
be difficult to detect initially in CHD. 
Cardiac murmurs are present in 90% 
of patients when they are diagnosed 
with CHD, with 77% having a tricuspid 
regurgitation murmur, about 33% have a 
pulmonary stenosis murmur, and anoth-
er 33% have a pulmonary regurgitation 
murmur. Tricuspid regurgitation systolic 
murmur is best auscultated on the left 
sternal edge (Fox & Khattar, 2004). Less 
than 10% of patients present with no au-
dible murmur (Pellikka et al., 1993). As 
a consequence of tricuspid regurgitation 
with or without pulmonary insufficien-
cy, the patient progresses to symptoms 
of right-sided heart failure, although 
these symptoms may be tolerated and 
remain subclinical for many months. 
Symptoms associated with right-sided 
heart failure include fatigue, dyspnea 
on exertion, peripheral edema, jugular 

venous distention with prominent V 
wave, ascites, pulsatile hapatomegaly, 
cachexia, and cyanosis (Connolly, 2014). 
As CHD progresses, patients experience 
symptoms of deceased cardiac output 
such as worsening fatigue, dyspnea on 
exertion, poor performance status, and 
cachexia.

Diagnostic workup includes elec-
trocardiogram, chest x-ray, and echo-
cardiograph. Electrocardiogram can 
demonstrate low voltage QRS caused 
by poor conduction, and chest x-ray can 
show cardiomegaly with dilated right-
heart chambers (Connolly, 2014). Elec-
trocardiogram findings include fibrotic 
changes such as thickening and retrac-
tion to tricuspid valve with regurgitation 
and cusp retraction of the pulmonary 
valve. Right atrial and ventricular en-
largement also is present. These valvular 
changes contribute to right ventricular 
volume overload and right ventricular 
diastolic pressure elevation (Pellikka et 
al., 1993). Routine screening for CHD 
with an echocardiogram in patients with 
carcinoid syndrome is controversial. An 
echocardiogram is recommended in pa-
tients with symptomatic carcinoid who 
are undergoing surgery or have cardiac 
symptoms (National Comprehensive 
Cancer Network, 2014). Risk factors for 
CHD include 24-hour urine 5-HIAA 
levels greater than 300 mol and three or 
more flushing episodes per day (Bhat-
tacharyya, Toumpanakis, Chilkunda, 
Caplin, & Davar, 2011).

Treatment 
A diagnosis of CHD with the presence 

of advanced cardiac symptoms suggests a 
rather poor prognosis of about 11 months, 
with death caused by progressive heart 
failure (Connolly et al., 1995). The treat-
ment of carcinoid will not reverse or 
prevent the progression of CHD but, since 
the 1980s when SSAs were incorporated 
into management, the incidence of CHD 
has decreased and its onset has been de-
layed. Earlier recognition and initiation of 
definitive treatment also have improved 
survival (Anthony & Vinik, 2011).

Most patients diagnosed with CHD 
have symptomatic metastatic carcinoid 
disease that impacts surgical interven-
tion, the only definitive treatment that 
will improve survival and provide 
resolution of right-sided failure. In the 
case study, the clinical performance sta-
tus, cardiac symptoms, and widespread 
symptomatic carcinoid eliminated sur-
gery as an option. Most patients will die 
from cardiac complications rather than 
the carcinoid disease, which lends sup-
port to surgical intervention. Delayed di-
agnosis and severe cardiac compromise 
further increase the risks associated with 
surgery. Valve replacement is associated 
with fairly high perioperative mortality, 
about 18%–20% (Castillo et al., 2008). 
Therefore, the risks and benefits need to 
be considered for each individual.

Tricuspid valve replacement uses 
either a bioprosthetic or mechanical 

•	Carcinoid heart disease (CHD) develops most often in patients 
with carcinoid of the ileum with liver metastases and high levels 
of vasoactive substances, such as serotonin, bradykinins, and 
tachykinins. These substances induce structural changes in car-
diac valves, most often tricuspid and pulmonic (Fox & Khattar, 
2004).

•	CHD most often causes tricuspid insufficiency, resulting in right-
sided heart failure (Anthony, 2013).

•	 The incidence of CHD was dramatically reduced when soma-
tostatin analogs such as octreotide and lanreotide were used to 
control carcinoid syndrome symptoms and also to control the 
carcinoid tumor itself (Anthony & Vinik, 2011).

•	 Surgical replacement of the affected valve is the only definitive 
treatment of CHD. It is associated with high mortality and many 
patients are not candidates because of poor performance and 
cardiac status (Patel, Moses, Escarcega, & Bove, 2014).

•	Monitoring chromagranin A, 24-hour urine for 5-hydroxyindole-
acetic acid, and carcinoid syndrome symptoms can help identify 
patients who are at risk of developing CHD (Anthony, 2013).

•	 A baseline echocardiogram is recommended in all new cases of 
carcinoid syndrome and preoperatively; however, routine echo-

cardiogram surveillance in the absence of cardiac symptoms or 
CHD is not recommended (Connolly, 2014).

•	Oncology nurses can assist in early identification of CHD, patient 
education, and management of symptoms and supportive care.
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Clinical Highlights

Overview of Carcinoid Heart Disease
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valve, and the bioprosthetic valve is 
usually preferred since it does not re-
quire anticoagulation. The patient’s 
life expectancy usually does not exceed 
the life of the valve, requiring reopera-
tion. Anticoagulation in these patients 
with liver metastases is complex and 
avoided if at all possible (Fox & Khat-
tar, 2004). Surgery can be further com-
plicated with carcinoid crisis, a more 
severe symptom complex of carcinoid 
syndrome including hypotension, hy-
pertension, bronchospasm, flushing, 
and stupor. Premedication is required 
to reduce secretion of vasoactive sub-
stances stimulated by anesthetic agents 
and other perioperative medications. 
Table 1 lists the medications that are 
administered perioperatively to reduce 
carcinoid crisis.

Medical management is directed by 
reduction of symptoms caused by right-
sided heart failure and includes fluid 
and electrolyte management, diuresis, 
and enhancing cardiac function. This 
can be achieved with the use of digoxin, 
loop and thiazide diuretics, salt and 
fluid restrictions, and continuation of 
SSAs (Fox & Khattar, 2004). Aggressive 
diuresis will decrease cardiac output 
and this will exacerbate symptoms of 
fatigue and dyspnea (Anthony, 2013). In 
addition, patients who have diarrhea as 
a symptom of carcinoid syndrome have 
chronic intravascular depletion, which 
further worsens cardiac output and its 
subsequent symptoms. 

Implications for Oncology 
Nurses

The best management of CHD is 
prevention and early detection. Com-
pliance with monthly administration 
of SSAs is critical in reducing the inci-
dence of CHD and the management of 
carcinoid syndrome (Gardner-Roehnelt, 

2012). Monitoring CgA levels, 24-hour 
urine levels of 5-HIAA, and carcinoid 
syndrome symptoms can help identify 
patients who are at risk of developing 
CHD (Patel et al., 2014). Patient assess-
ment, including physical examination 
when patients are seen for their monthly 
injections, can lead to early recognition 
of right-sided heart failure. Patient and 
family education regarding the early 
symptoms of CHD is vital so they can be 
reported to the healthcare team.

Management of right-sided heart 
failure, in the context of carcinoid syn-
drome, requires careful monitoring of 
the fluid and electrolyte status of the 
patient. The primary goal is balancing 
adequate intake and electrolyte replace-
ment while preventing fluid overload. 
The nurse and the patient must work 
together to monitor intake and output 
as well as symptoms of dyspnea and 
edema so that cardiac medications can 
be properly adjusted by the cardiolo-
gist. Management of diarrhea is crucial 
as it impacts fluid balance. The nurse 
also works with the patient to maximize 
QOL, educates the patient regarding 
which signs and symptoms to report, 
and coordinates care with the other 
members of the healthcare team.

CHD, if not treated surgically, pres-
ents a very poor prognosis. The oncol-
ogy nurse assists the patient and family 
with end-of-life issues, symptom man-
agement, and psychological support 
through the trajectory of the illness 
(Chowsanitphon, 2010).

Anne Marie Flaherty, MSN, RN, APNc, 
AOCNS®, is an advanced practice nurse 
in the Gastrointestinal Oncology Division 
at the John Theurer Cancer Center at 
Hackensack University Medical Center in 
New Jersey. No financial relationships to 
disclose. Flaherty can be reached at afla 
herty@HackensackUMC.org, with copy 
to editor at ONFEditor@ons.org.

Key words: carcinoid; heart; gastrointes-
tinal; tumor

References
Anthony, L.B. (2013). Practical guide to 

supportive care of patients with func-
tional neuroendocrine tumors. Seminars 
in Oncology, 40, 45–55. doi:10.1053/j 
.seminoncol.2012.11.002

Anthony, L.B., & Vinik, A.I. (2011). Evaluat-
ing the characteristics and the manage-
ment of patients with neuroendocrine tu-
mors receiving octreotide LAR during a 
6 year period. Pancreas, 40, 987–994. doi: 
10.1097/MPA.0b013e31821f66b4

Bernheim, A.M., Connolly, H.M., Hob-
day, T.J., Abel, M.D., &  Pellikka, P.A. 
(2007). Carcinoid heart disease. Progress 
in Cardiovascular Disease, 49, 439–451. 
doi:10.1016/j.pcad.2006.12.002

Bhattacharyya, S., Toumpanakis, C., 
Chilkunda, D., Caplin, M.E., & Davar, 
J. (2011). Risk factors for the develop-
ment and progression of carcinoid heart 
disease. American Journal of Cardiology, 
107, 1221–1226. doi:10.1016/j.amjcard 
.2010.12.025 

Burke, A., Thomas, R., Elsayed, A., & Sobin, 
L.H. (1997). Carcinoids of the jejunum 
and ileum: An immunohistochemical and 
clinicopathologic study of 167 cases. Can-
cer, 79, 1086–1093. doi:10.1002/(SICI)1097 
-0142 (19970315)79:6<1086::AID-CNCR5 
>3.0.CO;2-E

Castillo, J.G., Filsoufi, F., Rahmanian, 
P.B., Anyanwu, A., Zacks, J.S., Warner, 
R.R., & Adams, D.H. (2008). Early and 
late results of valvular surgery for carci-
noid heart disease. Journal of the Ameri-
can College of Cardiology, 51, 1507–1509. 
doi:10.1016/j.jacc.2007.12.036 

Chowsanitphon, J. (2010). Carcinoid tumor. 
Oncology Nursing Forum, 37, 677–679. 
doi:10.1188/10.ONF.677-679

Connolly, H.M. (2014). Carcinoid heart 
disease. Retrieved from http://www 
.uptodate.com/contents/carcinoid 
-heart-disease

Connolly, H.M., Nishimura, R.A., Smith, 
H.C., Pellikka, P.A., Mullany, C.J., & 
Kvols, L.K. (1995). Outcome of car-
diac surgery for carcinoid heart disease. 
Journal of the American College of Cardiol-
ogy, 25, 410–416. doi:10.1016/0735-1097 
(94)00374-Y

Fox, F.J., & Khattar, R.S. (2004). Carcinoid 
heart disease: Presentation, diagnosis 
and management. Heart, 90, 1224–1228. 
doi:10.1136/hrt.2004.040329

Gardner-Roehnelt, N.M. (2012). Update 
on the management of neuroendocrine 
tumors: Focus on somatostatin antitu-
mor effects. Clinical Journal of Oncology 
Nursing, 16, 56–64. doi:10.1188/12.CJON 
.56–64

Table 1. Perioperative Medication for Carcinoid Crisis Prevention

Medication Action

Octreotide, either infusion or bolus Reduces intraoperative hypotension

Ketaserin orally one week before surgery Reduces the risk of hypertensive crisis but 
can prolong QT intervals

Antihistamines Prevents flushing and bronchospasm

Corticosteroids Reduce bradykinin production

Note. Based on information from Fox & Khattar, 2004.

D
ow

nl
oa

de
d 

on
 0

4-
24

-2
02

4.
 S

in
gl

e-
us

er
 li

ce
ns

e 
on

ly
. C

op
yr

ig
ht

 2
02

4 
by

 th
e 

O
nc

ol
og

y 
N

ur
si

ng
 S

oc
ie

ty
. F

or
 p

er
m

is
si

on
 to

 p
os

t o
nl

in
e,

 r
ep

rin
t, 

ad
ap

t, 
or

 r
eu

se
, p

le
as

e 
em

ai
l p

ub
pe

rm
is

si
on

s@
on

s.
or

g.
 O

N
S

 r
es

er
ve

s 
al

l r
ig

ht
s.



Oncology Nursing Forum • Vol. 41, No. 6, November 2014 691

Do You Have an Interesting Clinical Experience to Share?
Clinical Challenges provides readers with a forum to discuss creative clinical 

solutions to challenging patient care issues. Case studies or descriptions may be 
submitted with or without discussion or solutions. Materials or inquiries should be 
directed to Oncology Nursing Forum Associate Editor Erin Streu, RN, MN, CON(C), 
at erin.streu@cancercare.mb.ca.

Goldfinger, S.D., & Strosberg, J.R. (2014). 
Clinical characteristics of carcinoid 
tumors. Retrieved from www.uptodate 
.com/contents/clinical-characteristics 
-of-carcinoid-tumors

Gustafsson, B.I., Hauso, O., Drozdov, I., 
Kidd, I.M., & Modlin, M. ( 2008). Carci-
noid heart disease. International Journal 
of Cardiology, 129, 318–324. doi:10.1016/j 
.ijcard.2008.02.019

Kulke, M.H., Benson, A.B., Bergsland, E., 
Berlin, J.D., Blaszkowsky, L.S., Choti, 
M.A., . . . Dwyer, M.A. (2012). Neuro-
endocrine tumors. Journal of the Na-
tional Comprehensive Cancer Network, 10, 
724–764.

Kulke, M.H., & Raut, C.P. (2008). Neuro-
endocrine tumors of the gastrointestinal 
tract. In D.P. Kelsen, J.M. Daly, S.E. Kern, 
B. Levin, J.E. Tepper, & E. Van Cutsem 
(Eds.), Principles and practice of gastroin-
testinal oncology (2nd ed., pp. 653–670). 
Philadelphia, PA: Lippincott Williams 
and Wilkins. 

Lundin, L., Norheim, I., Landelius, J., 
Oberg, K., & Theodorsson-Norheim, E. 
(1988). Carcinoid heart disease: Relation-
ship of circulating vasoactive substance 
to ultrasound-detectable cardiac abnor-
malities. Circulation, 77, 264–269.

Makridis, C., Oberg, K., Juhlin, C., Rastad, 
J., Johansson, H., Lorelius, L.E., & Aker-
strom, G. (1990). Surgical treatment of 
mid-gut carcinoid tumors. World Journal 
of Surgery, 14, 377–383. doi:10.1007/
BF01658532

Modlin, I.M., Lye, K.D., & Kidd, M. (2003). 
A 5-decade analysis of 13,715 carcinoid 
tumors. Cancer, 97, 934–959. doi:10.1002/
cncr.11105

National Comprehensive Cancer Network. 
(2014). NCCN guidelines: Carcinoid 
tumors [v.2.14]. Retrieved from  http://
www.nccn.org/professionals/physi 
cian_gls/f_guidelines.asp 

Oates, J.A., Melmon, K., Sjoerdsma, A., Gil-
lespie, L., & Mason, D.T. (1964). Release 
of a kinin peptide in the carcinoid syn-
drome. Lancet, 1, 514–517. doi:10.1016/
S0140-6736(64)92907-1

Pandya, U.H., Pellikka, P.A., Enriquez-
Sarano, M., Edwards, W.D., Schaff, 
H.V., & Connolly, H.M. (2002). Meta-
static carcinoid tumor to the heart: 
Echocardiographic-pathologic study of 
11 patients. Journal of the American College 
of Cardiology, 40, 1328–1332. doi:10.1016/
S0735-1097(02)02109-5

Patel, D., Moses, M., Escarcega, R., & Bove, 
A.A. (2014). Carcinoid heart disease: 
Current understanding and future 
directions. American Heart Journal, 167, 
789–795. doi:10.1016/j.ahj.2014.03.018

Pellikka, P.A., Tajik, A.J., Khandheria, B.K., 
Seward, J.B., Callahan, J.A., Pitot, H.C., 
& Kvols, L.K. (1993). Carcinoid heart 
disease: Clinical and echocardiographic 
spectrum in 74 patients. Circulation, 87, 
1188–1196. doi:10.1161/01.CIR.87.4.1188

Reichlin, S. (1983). Somatostatin. New Eng-
land Journal of Medicine, 309, 1495–1501. 

Rinke, A., Muller, H.H., Schade-Brittinger, 
C., Klose, K.J., Barth, P., Wied, M., . . . 
Arnold, R. (2009). Placebo-controlled, 
double blind, prospective, random-
ized study on the effect of octreotide 
LAR in the control of tumor growth in 
patients with metastatic neuroendo-
crine midgut tumors: A report from the  
PROMID Study Group. Journal of Clini-
cal Oncology, 27, 4656–4663. doi:10.1200/
JCO.2009.22.8510

Scarsbrook, A.F., Ganeshan, A., Statham, 
J., Thakker, R.V., Weaver, A., Talbot, D., 
. . . Phillips, R.R. (2007). Anatomic and 
functional imaging of metastatic carci-
noid tumors. Radiographics, 27, 455–477. 
doi:10.1148/rg.272065058

Strosberg, J. (2012). Neuroendocrine tumours 
of the small intestine. Best Practice and 
Research in Clinical Gastroenterology, 26, 
755–773. doi:10.1016/j.bpg.2012.12.002

Yildiz, O., & Serdengecti, S. (2012). Gastro-
intestinal neuroendocrine tumors. In A. 
Lowell (Ed.), Neuroendocrine tumor (pp. 
47–64). InTech. Retrieved from http://
www.intechopen.com/download/
pdf/37416 

D
ow

nl
oa

de
d 

on
 0

4-
24

-2
02

4.
 S

in
gl

e-
us

er
 li

ce
ns

e 
on

ly
. C

op
yr

ig
ht

 2
02

4 
by

 th
e 

O
nc

ol
og

y 
N

ur
si

ng
 S

oc
ie

ty
. F

or
 p

er
m

is
si

on
 to

 p
os

t o
nl

in
e,

 r
ep

rin
t, 

ad
ap

t, 
or

 r
eu

se
, p

le
as

e 
em

ai
l p

ub
pe

rm
is

si
on

s@
on

s.
or

g.
 O

N
S

 r
es

er
ve

s 
al

l r
ig

ht
s.


