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What is your diagnosis?
Elucidation is on the following page.
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FigureFigureFigureFigureFigure. Electrocardiogram recorded in the emergency department. See text for explication.

D. Luke Glancy, MD and Theresa A. Mills, MD

An obese (5' 2", 195 lbs; body mass index = 36) 41-year-old female police officer twice ran
down 19 flights of stairs as part of a training program. This activity produced dyspnea and
left-sided chest and arm discomfort lasting 20 minutes. Three days later she had similar dis-
comfort walking her dog and came to the emergency department where an electrocardiogram
(ECG) was obtained (Figure). Additional assessment revealed a history of systemic arterial
hypertension in the patient and diabetes mellitus on both sides of her family. Her fasting
blood sugars on this admission were between 110 and 120 mg/dL, and a hemoglobin A1C
level was 6.7%. Her serum total cholesterol was 471 mg/dL with a LDL of 360, a HDL of 74,
and a triglyceride level of 187. Other laboratory values also were abnormal, including a serum
creatine kinase level of 1,448 U/L. She admitted that because she felt well she had stopped her
prior medications 3 months earlier.
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ECG of the Month
Presentation is on the previous page.

From the Section of Cardiovascular Disease, Department of
Medicine, Louisiana State University Health Sciences Center,
New Orleans, where DrDrDrDrDr. Glanc. Glanc. Glanc. Glanc. Glancy is a professor and DrDrDrDrDr. Mills. Mills. Mills. Mills. Mills
is a fellow.

DIAGNOSIS:  Sinus bradycardia, a slightly long P-R
interval (0.22 seconds), borderline low QRS voltage, a
long QT interval (0.49 seconds, QTc = 0.48 seconds),
flat T waves in all leads, and no ST-segment displace-
ment. These findings are typical of hypothyroidism.

The patient’s serum level of thyroid stimulating hor-
mone (TSH) on this admission was markedly elevated
(68.48 ì IU/mL; normal = 0.5-5), and free thyroxine (T4)
was low (<0.15ng/dL; normal = 0.60-1.15). Hypothy-
roidism originally had been diagnosed two years ago.
Her lipid profile had also been abnormal at that time.
She was treated with levothyroxine sodium and
atorvastatin and continued the medications until 3
months before admission when she stopped them be-
cause of feeling well and the medications’ cost.

None of the individual electrocardiographic find-
ings in this patient is either a highly sensitive or a
highly specific marker for hypothyroidism. Taken in
aggregate, however, they are typical of the condition.1,2

According to Marriott, flat or slightly inverted T waves
without associated ST-segment displacement and low
QRS voltage are the two most constant electrocardio-
graphic features of hypothyroidism.1

Hypothyroidism has cardiovascular effects be-
yond those on the electrocardiogram.2 Blood volume,
stroke volume, heart rate, and cardiac output are de-
creased. Systemic vascular resistance is increased, so
that despite the fall in cardiac output, blood pressure
often rises. The force and velocity of ventricular con-
traction are reduced, and the duration of contraction
is prolonged. Early diastolic ventricular filling is im-
paired due to prolonged relaxation. The latter phenom-
enon is the counterpart of the slow relaxation of skel-
etal muscle seen after the tapping of tendons with a
reflex hammer – in our patient this relaxation phase
was strikingly prolonged.

Increased capillary permeability can lead to edema
and to pericardial effusion, which are common in hy-
pothyroidism, and our patient had 1+/4+ edema up
to her knees bilaterally and a small pericardial effu-
sion on echocardiogram. Except for the rare case of
cardiac tamponade, cardiac failure is unusual in the
absence of some other heart disease, and our patient’s
brain-naturetic-peptide level was low (< 20 pg/mL).
Hypothyroidism can increase LDL cholesterol strik-
ingly, as in our patient, and can also raise serum trig-
lycerides; it thus is a risk factor for atherosclerotic car-
diovascular disease. All of the effects on the electro-
cardiogram, pump function, myocardial contractility
and relaxation, vascular resistance and permeability,
risk factors, and on other organs are reversed when
thyroid hormone is given in adequate amounts.1,2

Therein lies the importance of making an early diag-
nosis of hypothyroidism.

Because of the patient’s multiple risk factors for
coronary arterial disease and her dyspnea and chest
pain with exertion, she underwent coronary arteriog-
raphy, and the arteries were normal. Serum creatine
kinase (CK) often is elevated in hypothyroidism due to
a myopathy involving skeletal muscle and may also
rise following vigorous exercise. In either situation,
troponin I and %MB fraction of CK remain normal, as
they were in our patient (< 0.05 ng/mL and 0.7%, re-
spectively).

Levothyroxine sodium and atorvastatin were
started again, and she was counseled on the critical
importance of continuing both her medications and
medical follow-up. She also was instructed on the im-
portance and mechanisms of losing weight. She has
glucose intolerance now and is destined to have frank
diabetes mellitus soon unless she does lose weight.

REFERENCESREFERENCESREFERENCESREFERENCESREFERENCES

1. Marriott HJL. Pearls & Pitfalls in Electrocardiography:
Pithy, Practical Pointers. Philadelphia, Pa: Lea & Febiger;
1990:140-141.

2. Seely EW, Williams GH. The heart in endocrine disorders.
In: Braunwald E, Zipes DP, Libby P (editors). Heart Disease.
A Textbook of Cardiovascular Medicine,  6th edition.
Philadelphia: WB Saunders; 2001:2151-2171.
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Figure 1.Figure 1.Figure 1.Figure 1.Figure 1. Abdominal plain film, supine. Figure 2.Figure 2.Figure 2.Figure 2.Figure 2. Abdominal plain film, erect.

What is your diagnosis?
Elucidation is on following page.

Jagan D. Gupta; Evangelios Liokis, MD; and Harold Neitzschman, MD

An 83-year-old woman with a history of coronary artery disease, hypertension, and diabetes
mellitus presents to the emergency department complaining of 3 days of new onset diarrhea
without any other complaints.
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Radiology Case of the Month
Presentation is on the previous page.

RADIOLRADIOLRADIOLRADIOLRADIOLOGICAL FINDINGSOGICAL FINDINGSOGICAL FINDINGSOGICAL FINDINGSOGICAL FINDINGS

Figures 1 and 2 are abdominal plain films, supine and
erect, depicting Rigler’s sign or a double bowel wall sign
of the small bowel. Free air in the peritoneal cavity is
demonstrated by visualizing the inner and outer walls
of the bowel lumen. Figure 2 is an erect abdominal film
demonstrating bilateral subdiaphragmatic free air in the
peritoneal cavity.

DIFFERENTIAL DIAGNOSISDIFFERENTIAL DIAGNOSISDIFFERENTIAL DIAGNOSISDIFFERENTIAL DIAGNOSISDIFFERENTIAL DIAGNOSIS

1. Viral gastroenteritis.
2. Free air in the peritoneal cavity secondary to

a. Bowel rupture due to penetrating or blunt trauma,
acute appendicitis, acute diverticulitis, ischemic coli-
tis, peptic ulcer disease, a Meckel diverticulum, Crohn
disease, or inflammatory bowel disease
b. Acute salpingitis or
c. Iatrogenically introduced air.

3. Ovarian torsion.

FINAL DIAGNOSISFINAL DIAGNOSISFINAL DIAGNOSISFINAL DIAGNOSISFINAL DIAGNOSIS

Free Air in the Peritoneal Cavity Secondary to Bowel Per-
foration of Unknown Cause.

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION

Upper bowel perforation may be free or contained. Free
peritonitis occurs when bowel contents spill freely into
the abdominal cavity causing diffuse peritonitis (e.g.,
duodenal or gastric ulcer perforation), and contained
peritonitis occurs when free spillage is prevented by a
contiguous wall of organs (e.g., duodenal ulcer penetrat-
ing the pancreas).  Lower bowel perforations (e.g., acute
appendicitis or diverticulitis) result in free intraperito-
neal contamination. Perforated peptic ulcers have de-
clined due to the decrease in peptic ulcer disease, while
10-15 % of patients with acute diverticulitis develop per-
foration confined to the peridiverticular region or pelvis.
Endoscopy procedures result in a 1 % rate of bowel per-
foration.1

Bowel perforation with associated free air in the peri-
toneum may result from trauma, infection, inflammation,
or ingestion of caustic substances or foreign bodies.  Pen-
etrating injuries to the lower chest or abdomen, such as
knife injuries, most commonly injure the small bowel
because the small bowel is coiled in the abdomen and
occupies most of the space. In children blunt abdominal
trauma is more common and may result from vehicle or
bicycle trauma and is affiliated with the seatbelt syn-
drome.  Ingestion of aspirin, NSAID’s, and steroids may
cause bowel perforation. In addition, peptic ulcer dis-

Jagen DJagen DJagen DJagen DJagen D. Gupta. Gupta. Gupta. Gupta. Gupta is a forth year medical student at Tulane
University Health Sciences Center, New Orleans, Louisiana. DrDrDrDrDr.....
LiokisLiokisLiokisLiokisLiokis is a resident in training at Ochsner Clinic, New Orleans,
Louisiana. DrDrDrDrDr. Neitzschman. Neitzschman. Neitzschman. Neitzschman. Neitzschman is Chair and Program Director of
Radiology at Tulane University Health Sciences Center, New
Orleans, Louisiana.

ease, acute appendicitis, acute diverticulitis, and an in-
flamed Meckel diverticulum may cause a bowel perfora-
tion. Acute appendicitis is one of the most common causes
of bowel perforation in the elderly and is associated with
a poor outcome. Bowel injuries and complications from
endoscopy, colonoscopy, and laparoscopy may cause a
bowel perforation and result in free air in the peritoneal
cavity.  Intestinal perforation occurs in 5 % of patients
with typhoid fever. Perforation may be seen in the termi-
nal ileum in Crohn disease, may be secondary to ischemic
colitis, may be caused by intra-abdominal malignancies,
or may result from caustic substance or foreign body in-
gestion.1

Perforation of the colon, which contains many aero-
bic and anaerobic organisms, increases the likelihood of
intra-abdominal or wound infection. The infected site is
inhabitated by inflammatory cells, becomes hypoxic, and
is marked by abscess development with associated bacte-
remia, sepsis, and eventual shock in untreated patients.
A careful and thorough history and physical examina-
tion incorporating patient age, abdominal symptoms, cur-
rent medication, and trauma history must complement
radiographic and laboratory data. Any signs of peritoni-
tis must be immediately noted and surgically addressed.1

Plain supine and erect radiographs of the abdomen
are the most common first steps in diagnostic imaging in
patients with a history suggesting bowel perforation.
Findings suggestive of perforation include free air
trapped in the subdiaphragmatic pockets with inner and
outer bowel wall surfaces visible on the supine radio-
graph, a visible falciform ligament extending from the
right upper quadrant to the umbilicus, and visible air
fluid levels in a hydro- and pneumoperitoneum in erect
radiographs of the abdomen. Ultrasonography may lo-
calize a gas collection in relation to bowel perforation
and can detect sites of perforation. Computed tomo-
graphic scans may provide evidence of localized perfo-
ration and inflammation.2

The mainstay of treatment of intestinal perforation
is emergency surgery. Concurrently one must establish
venous access, initiate crystalloid therapy, begin antibi-
otic coverage of aerobic and anaerobic bacteria in septic
patients, and maintain patients without any oral intake.1

REFERENCESREFERENCESREFERENCESREFERENCESREFERENCES

1. eMedicine from WedMD. Intestinal Perforation. <http://
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2. Medcyclopaedia™. Bowel Perforation. <http://
www.medcyclopaedia.com> (accessed March 2005).
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A Mediastinal MassA Mediastinal MassA Mediastinal MassA Mediastinal MassA Mediastinal Mass

 Eric Xueying Wei, MD, PhD; Fei Bao, MD; Diana M. Veillon, MD;
Maureen Heldmann, MD; and James D. Cotelingam, MD

A 45-year-old black woman presented with a history of substernal chest pain that was worse
upon deep inspiration. The remainder of the history, review of systems, physical examina-
tion, and admission laboratory studies were unremarkable. Radiologic studies (Figures 1-3)
revealed a 5.0 cm mediastinal mass. The patient subsequently underwent a thoracotomy with
complete resection of the mediastinal lesion without complications.  The patient was dis-
charged home in stable condition. Gross examination of the excised lesion revealed a
multilobulated encapsulated mass that measured 5.5 x 5.5 x 2.5 cm in greatest dimensions and
weighed 36.0 grams. The cut surface was pink, homogeneous, and fleshy in appearance. His-
tologic appearances of the lesion are shown (Figures 4 and 5).

FFFFFigure 1.igure 1.igure 1.igure 1.igure 1. Frontal chest radiograph. Convex
right-mediastinal-contour abnormality is
present in the tracheobronchial angle (*).

PPPPPAAAAATHOLTHOLTHOLTHOLTHOLOGYOGYOGYOGYOGY C C C C CASEASEASEASEASE     OFOFOFOFOF     THETHETHETHETHE M M M M MONTHONTHONTHONTHONTH

Figure 2.Figure 2.Figure 2.Figure 2.Figure 2. Contrast-enhanced computed
tomogram. A homogeneous, soft-tissue-density
mediastinal mass (M) enhances much less than
the adjacent aortic arch (Ao). Tracheal contact
(arrow) is apparent without direct airway
invasion.

Figure 3.Figure 3.Figure 3.Figure 3.Figure 3.  Three-dimensional volume-rendered
image demonstrates lesional relationship to
mediastinal great vessels. (M= mass. RPA=right
pulmonary artery. Ao=aorta. LA=left atrium. RSPV=
right superior pulmonary vein.).
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What is your diagnosis?
Elucidation is on the following page.

Figures 4. Figures 4. Figures 4. Figures 4. Figures 4. Histologic appearances of the lesion (hematoxylin and eosin, original magnification
X 400).

Figures 5.Figures 5.Figures 5.Figures 5.Figures 5. Histologic appearances of the lesion (hematoxylin and eosin, original magnification
X 400).
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Pathology Case of the Month
Presentation is on the previous page.

PATHOLOGIC DIAGNOSIS: Castleman’s disease, hya-
line-vascular type.

CLINICOPCLINICOPCLINICOPCLINICOPCLINICOPAAAAATHOLTHOLTHOLTHOLTHOLOGIC FINDINGSOGIC FINDINGSOGIC FINDINGSOGIC FINDINGSOGIC FINDINGS

Radiographically, typical Castleman’s disease manifests
as a homogeneous, intensely enhancing mass often seen
within the mediastinum or pulmonary hila. A solitary or
unicentric mediastinal mass is most commonly observed,
but the disease also occurs in the abdomen (10-15%) and
neck (10-15%), and has been described in non-lymphatic
organs as well. Calcification can occur, but is atypical.
Multicentric abdominal disease may be associated with
hepatosplenomegaly and ascites. Heterogeneous or poor
enhancement in less vascular or degenerated lesions lim-
its the specificity of imaging for Castleman’s disease.1

The histopathologic appearance2 in Castleman’s dis-
ease depends on the histologic variant.  In this example of
the hyaline-vascular type of Castleman’s disease, there are
numerous lymphoid follicles similar to those shown. The
follicles are typically small with involuted and sometimes
hyalinized germinal centers. A radially penetrating vessel
produces the characteristic “lollipop” appearance seen in
Figure 4. Surrounding the germinal center are multiple con-
centric layers of small lymphocytes, imparting an onion-
skin appearance to the lesion. The appearance of more than

one germinal center in a follicle, similar to that shown in
Figure 5, is a characteristic histopathologic feature.

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION

Castleman’s disease was first described by Benjamin
Castleman in 1956 as a “localized mediastinal lymph node
hyperplasia resembling a thymoma”.3 The lesion has also
been called angiofollicular lymph node hyperplasia, gi-
ant lymph node hyperplasia, and lymph node hamar-
toma. The patients range in age from 2 months to 71 years,
but the disease is more commonly seen in adults. There is
no sex predilection. The most common sites of involve-
ment are the mediastinum, neck, abdomen, and axilla.
Histologically, the disease is classified into three histo-
logic variants: a hyaline-vascular type (80-90%), a plasma
cell type (10-20%), and a mixed type.4

The hyaline-vascular type, the most common variant,
typically presents as a mediastinal mass. The lesion is
often asymptomatic and incidentally discovered on a rou-
tine chest X-ray. Rarely, the lesion may be symptomatic
due to compression of adjacent structures. Microscopi-
cally, the hyaline-vascular variant is characterized by
numerous small follicles with involuted germinal centers
surrounded by concentric layers of small lymphocytes that
comprise the mantle zone. More than one germinal center
may be seen in a follicle. The small germinal center char-
acteristically contains a conspicuous central hyalinized
blood vessel. The follicular dendritic cells are often hyper-

plastic as may be evident on immunoperoxidase stains
for CD21 or CD35.2 The interfollicular area is highly vas-
cular, with perivascular fibrosis, obliteration of sinuses,
and scattered immunoblasts and plasma cells. Normal
lymphoid architecture may be found at the periphery of
the mass. The lesion is benign and complete surgical
excision is curative.

The plasma-cell variant is less common and more
commonly multicentric. Microscopically, it is character-
ized by reactive follicular hyperplasia with expanded
interfollicular areas filled with sheets of plasma cells.
Numerous Russell bodies may be evident. Most follicles
in the plasma-cell variant are hyperplastic and enlarged,
with a few hypocellular follicles showing a hyaline-vas-
cular appearance. Immunoperoxidase stains and in situ
hybridization probes for kappa and lambda characteris-
tically reveal a polyclonal plasmacytosis. The
interfollicular sinuses are usually spared. The mixed type
is an intermediate variant between the hyaline-vascular
and the plasma-cell type of Castleman’s disease.

Castleman’s disease is often classified into unicen-
tric and multicentric forms.  Unicentric disease charac-
teristically occurs in the mediastinum but may involve
other sites, and except for a mass effect is rarely symp-
tomatic.5 In the majority of cases, the lesion is of the hya-
line-vascular variant. Multicentric Castleman’s disease
tends to occur in older patients, has a slight male pre-
dominance, and often presents with systemic symptoms.
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Fever, lymphadenopathy, hepatosplenomegaly, and mul-
tiple organ dysfunction are common. Laboratory tests may
reveal anemia, thrombocytopenia, hypoalbuminemia,
hypergammaglobulinemia, abnormal liver function tests,
and proteinuria. Patients may have generalized lymphad-
enopathy and splenomegaly. Histologically, involved
lymph nodes frequently reveal features of the plasma-cell
variant. Unlike unicentric or single lymph node disease
that can be cured by simple excision, multicentric disease
may be progressive and associated with a poor prognosis.
Multimodality treatment including surgery, systemic ste-
roids, chemotherapy, and radiotherapy may be indicated.5

The multicentric form of Castleman’s disease has been
seen in both HIV-positive and HIV-negative patients. Some
cases of multicentric Castleman’s disease are associated
with human herpes virus 8 (HHV-8). It is considered that
the virus induces the reactive changes in the lymph nodes
through the production of interleukin-6 (IL-6). Multicen-
tric Castleman’s disease has also been associated with
the POEMS syndrome (characterized by polyneuropathy,
organomegaly, endocrinopathy, monoclonal protein, and
skin changes)6 and secondary amyloidosis.7 The progno-
sis of patients with multicentric disease is poor with renal
and pulmonary complications. An increased risk for ma-
lignancies, such as carcinoma, Kaposi’s sarcoma, and
lymphoma – including primary effusion lymphoma, has
been described.8

Castleman’s disease is considered a morphologically
distinct form of lymph-node hyperplasia. Molecular ge-
netic evaluation characteristically reveals no evidence of
monoclonality on studies of T cell receptor or immunoglo-
bulin heavy chain gene rearrangement.9 In rare reported
cases of monoclonality, as evident on immunoperoxidase
stains or in situ hybridization studies for kappa and
lambda, there has not been evidence of progression to ma-
lignant lymphoma. Follicular dendritic cells may appear
atypical with an expanded network in the hyaline-vascu-
lar variant. Epidermal growth factor receptor is expressed
in follicular dendritic cells of follicular dendritic cell sar-
coma and Castleman’s disease, but not in reactive lymph
nodes or malignant lymphoma.10 Molecular evidence of
clonality has been demonstrated in the follicular dendritic
cells, and follicular dendritic tumors have subsequently
developed in some cases. Interleukin 6 (IL-6), a cytokine
with a variety of effects on the immune system, has also
been implicated in the pathogenesis of Castleman’s dis-
ease. Overproduction or hyper-responsiveness to IL-6 may
lead to lymphoid proliferation and plasma-cell differen-
tiation. Serum levels of IL-6 correlate with the systemic
manifestations of Castleman’s disease. HHV-8 may also
play an important role in stimulating IL-6 release.
Interleukin-6 production in the affected lymph nodes is
hypothesized to induce a paracrine production of vascu-
lar endothelial growth factor (VEGF) by plasma cells and
subsequent vascular proliferation in the lymph node.6

Some therapeutic benefits have been achieved in patients

with interferon (IFN)-alpha, rituximab, and anti-IL-6 re-
ceptor antibodies.11

A clinical diagnosis of Castleman’s disease may be
challenging due to the limited signs and symptoms and
its propensity to mimic other space occupying lesions such
as infections, tuberculosis, lymphoma, and primary or
metastatic carcinoma. Ancillary testing including a com-
plete blood count, comprehensive metabolic panel, radio-
logic studies, skin tests, and fine needle aspiration with
cytologic examination may help rule out these other pos-
sibilities. A definitive diagnosis requires a surgical biopsy
and histopathological examination. The pathological dif-
ferential diagnosis includes follicular hyperplasia, lym-
phadenopathy of HIV infection, and follicular lymphoma.

REFERENCESREFERENCESREFERENCESREFERENCESREFERENCES

1. Ko SF, Hsieh MJ, Ng SH, et al. Imaging spectrum of Castleman’s
disease. AJR Am J Roentgenol 2004;182:769-775.

2. Castleman Lymphadenopathy. In: Ioachim HL, Ratech H
(editors). Ioachim’s Lymph Node Pathology, 3rd edition.
Philadelphia: Lippincott Williams & Wilkins; 2002:246-253.

3. Castleman B, Iverson L, Menendez V. Localized mediastinal
lymph node hyperplasia resembling thymoma. Cancer
1956;9:822-830.

4. Lymph nodes. In: Rosai J (editor). Rosai and Ackerman’s Surgical
Pathology, 9th edition. Philadelphia: Mosby; 2004:1877-2017.

5. Bowne WB, Lewis JJ, Filippa DA, et al. The management of
unicentric and multicentric Castleman’s disease: a report of 16
cases and a review of the literature.Cancer 1999;85:706-717.

6. Nishi J, Maruyama I. Increased expression of vascular
endothelial growth factor (VEGF) in Castleman’s disease:
Proposed pathomechanism of vascular proliferation in the
affected lymph node. Leuk Lymphoma 2000;38:387-394.

7. Altiparmak MR, Pamuk GE, Pamuk ON, et al. Secondary
amyloidosis in Castleman’s disease: review of the literature
and report of a case. Ann Hematol 2002:81:336-339.

8. Hengge UR, Ruzicka T, Tyring SK, et al. Update on Kaposi’s
sarcoma and other HHV8 associated diseases. Part 2:
Pathogenesis, Castleman’s disease, and pleural effusion
lymphoma. Lancet Infect Dis 2002;2:344-352.

9. Al-Maghrabi J, Kamel-Reid S, Bailey D. Immunoglobulin and
T-cell receptor gene rearrangement in Castleman’s disease:
molecular genetic analysis. Histopathology 2006:48:233-238.

10. Sun X, Chang KC, Abruzzo LV, et al. Epidermal growth factor
receptor expression in follicular dendritic cells: a shared feature
of follicular dendritic cell sarcoma and Castleman’s disease.
Hum Pathol 2003;34:835-840.

11. Dispenzieri A, Gertz MA. Treatment of Castleman’s disease.
Curr Treat Options Oncol 2005;6:255-266.

DrDrDrDrDr. W. W. W. W. Weieieieiei is a fellow in Hematopathology at MD Anderson Cancer
Center in Houston, Texas. DrDrDrDrDr. Bao. Bao. Bao. Bao. Bao is the chief resident in Pathology
at Louisiana State University Health Sciences Center - Shreveport.
DrDrDrDrDr. V. V. V. V. Veilloneilloneilloneilloneillon is a Professor of Clinical Pathology at Louisiana State
University Health Sciences Center-Shreveport, Department of
Pathology. DrDrDrDrDr. Heldmann. Heldmann. Heldmann. Heldmann. Heldmann is an Associate Professor of Radiology
at Louisiana State University Health Sciences Center - Shreveport,
Department of Radiology. DrDrDrDrDr. Cotelingam . Cotelingam . Cotelingam . Cotelingam . Cotelingam is a Professor of
Pathology at Louisiana State University Health Sciences Center-
Shreveport, Department of Pathology.

SeptOct2006.pmd 12/8/2006, 8:54 AM226



J La State Med SocJ La State Med SocJ La State Med SocJ La State Med SocJ La State Med Soc  VOL 158  September/October 2006 227 227 227 227 227

CCCCCLINICALLINICALLINICALLINICALLINICAL C C C C CASEASEASEASEASE     OFOFOFOFOF     THETHETHETHETHE M M M M MONTHONTHONTHONTHONTH

Sinonasal Tumor Presenting as
Chronic Nasal Congestion

Anupama Kewalramani, MD; Matthew Aresery, MD; Curtis L. Hedberg, MD;
Laurianne Wild, MD; and Fred A. Lopez, MD, FACP (Section Editor)

only claim credit commensurate with the extent of their
participation in the activity.

DDDDDISCLOSUREISCLOSUREISCLOSUREISCLOSUREISCLOSURE

Dr. Kewalramani has nothing to disclose.
Dr. Aresery has nothing to disclose.
Dr. Hedberg has nothing to disclose.
Dr. Wild has nothing to disclose.
Dr. Lopez discloses that he is a member of the Journal
Board of Trustees and the Journal Editorial Board.

ORIGINAL RELEASE DATE     EXPIRATION DATE

            10/31/2006                 10/31/2007

Estimated time to complete this activity is 1 hour.

CME ICME ICME ICME ICME INFORMANFORMANFORMANFORMANFORMATIONTIONTIONTIONTION
TTTTTARGETARGETARGETARGETARGET A A A A AUDIENCEUDIENCEUDIENCEUDIENCEUDIENCE

The September/October Clinical Case of the Month is
intended for primary care physicians, general internists,
otorhinolaryngologists, surgeons, radiologists, and
oncologists.
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After reading the article, the healthcare provider should
be able to discuss the differential diagnosis and man-
agement of chronic nasal congestion.

CCCCCREDITREDITREDITREDITREDIT

The LSMS Educational and Research Foundation des-
ignates this educational activity for a maximum of one
(1) AMA PRA Category 1TM Credit. Physicians should

A 56-year-old Hispanic man with a history of hy-
percholesterolemia was referred to the Allergy
Clinic with complaints of worsening nasal con-

gestion for nine months. The patient had seen his pri-
mary care physician who prescribed several medications,
including antihistamines, intranasal steroids, and de-
congestants, which did not provide relief.  For the previ-
ous three months the patient had complained of blurry
vision, and his family had noted that his left eye seemed
to be red and protuberant at times. One month prior to
his clinic visit, he had begun to experience left-sided fa-
cial pain. The patient admitted to a ten pound weight
loss, but denied fever, chills, night sweats, epistaxis,
cough, breathing difficulties, rashes, or joint complaints.
His review of symptoms was otherwise negative.

His only medications included intranasal
fluticasone two sprays in each nostril daily and
montelukast 10 mg orally daily for chronic rhinitis symp-
toms. He denied any drug or food allergies, and there
was no family history of atopy. His home had central air
conditioning and heating. He did not have any pets. He
worked as a janitor in a chicken food plant and denied
use of tobacco, alcohol, or drugs.

On physical examination, the patient was a well-de-
veloped, well-nourished man with normal vital signs. He
had left eye proptosis with mild chemosis and left lower
lid edema (Figure 1). Pupils were equal, round, and reac-
tive to light, and extraocular movements were intact. Ten-
derness to palpation was present over the left maxilla.
The left nasal passage was barely patent with brown mu-
cus present on anterior rhinoscopic examination. The na-
sal mucosa was pale and edematous. Left posterior cervi-
cal chain and posterior auricular lymph nodes were pal-
pable, albeit small, doughy, and non-tender.  Chest aus-
cultation revealed clear lung fields. Cardiac, abdominal,
and skin examination revealed no abnormalities.
Rhinolaryngoscopy demonstrated very edematous nasal
mucosa bilaterally. The left nasal passage was very nar-
row with edematous middle and inferior turbinates. The
opening to the maxillary sinus could not be visualized on
the left.  The vocal cords appeared normal.

Because the patient was referred to the Allergy Clinic
with a possible diagnosis of allergic rhinitis, he under-
went skin testing to inhalants. Skin testing was negative
with a positive histamine control. A complete blood count
(CBC) revealed a white blood cell count of 5,200/mL
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(3,800-10,800/mL) with 66% neutrophils, 26% lympho-
cytes, 6% monocytes and 2% eosinophils. His hemoglo-
bin was 15 g/dL (13.2-17.1 g/dL) with a hematocrit of
43% (38.5-50%). His platelet count was 157,000/mL
(140,000-400,000/mL).

Because of the proptosis of this left eye, the patient
was sent for a computed tomogram (CT) of the sinuses
and orbits to look for sinusitis, anatomical abnormali-
ties, nasal polyps, or a tumor. His CT showed a 5-cm-in-
diameter soft tissue mass in the left nasal cavity. The
mass eroded into the right nasal cavity, left maxillary
sinus, left orbit, both ethmoid sinuses, and the cribriform
plate. It displaced the inferior and medial rectus muscles
and filled the entire left and part of the right frontal si-
nuses (Figure 2). The patient underwent an endoscopi-
cally-guided biopsy, which revealed a large fleshy, polyp-
loid mass. The histology was consistent with adenoid cystic
carcinoma. He subsequently underwent tumor debulking
via CT-guided endoscopic sinus surgery. All visible tu-
mor mass was removed from the nose and left maxillary
sinus. The tumor was adjacent to the optic nerve, which
was decompressed. The patient then completed a 6-month
course of chemotherapy and radiation. He currently is
doing well without nasal or visual complaints.

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION

The differential diagnosis of chronic nasal congestion is
lengthy and broad and includes allergic rhinitis, vaso-
motor rhinitis, chronic sinusitis, anatomic abnormali-
ties, a foreign body, nasal polyps, autoimmune or granu-
lomatous diseases, and benign and malignant tumors.

Allergic rhinitis is the most common form of rhinitis
and affects 20 to 40 million people in the United States,
including 10 to 30% of adults.1 Continuous exposure to
allergens, such as dust mites, animal dander, pollen, and
molds, can lead to the presentation of the allergen by
antigen presenting cells to CD4+ T lymphocytes which
secrete cytokines that promote allergen-specific IgE pro-
duction. Upon inhalation, allergens are deposited in the
nasal mucus, with subsequent diffusion into nasal tis-
sues.2  Within minutes of contacting an allergen, IgE-
sensitized mast cells degranulate and discharge pre-
formed and newly synthesized mediators. Many of these
mediators, such as leukotrienes, prostaglandins, hista-

mine, and cytokines lead to the typical early-phase symp-
toms of sneezing, pruritus, rhinorrhea, and congestion.3

In the late phase of the allergic rhinitis response, conges-
tion becomes the predominant symptom. Mediators cause
dilation of arteriole-venule anastomoses with consequent
edema, pooling of blood in the cavernous sinusoids, and
occlusion of nasal passages. As a result of cytokine or
mediator release in the early phase, the nasal mucosa be-
comes infiltrated with inflammatory cells, including ba-
sophils, eosinophils, neutrophils, mast cells, and mono-
nuclear cells. Over the next 4 to 8 hours, these cells become
activated and release their pro-inflammatory mediators to
sustain the nasal mucosal inflammatory response.1

Vasomotor rhinitis occurs in 5 to 10% of patients,
and usually refers to an idiopathic, perennial nonallergic
rhinitis.4 Patients tend to have negative allergen skin tests,
normal serum IgE levels, and no apparent inflammation
on nasal cytology. Nasal blockage and obstruction are
frequent symptoms, although many report rhinorrhea.
Little is known regarding the pathophysiology of vaso-
motor rhinitis. Although increased neural efferent flow
to the blood vessels supplying the nasal mucosa was
once believed to play a role, there is a lack of evidence to
support this.2 Symptoms may result from
nonimmunologic stimuli, such as changes in tempera-
ture or relative humidity, alcohol ingestion, strong odors,
and other airborne irritants.5

Chronic rhinosinusitis includes continuous symp-
toms for 12 or more weeks.  Symptoms include nasal
obstruction, purulent nasal discharge, postnasal drain-
age, hyposmia or anosmia, headache, halitosis, fatigue,
dental pain, cough, and ear pain.6  Chronic rhinosinusitis
can be infectious or hyperplastic. Chronic infectious

Figure 1.Figure 1.Figure 1.Figure 1.Figure 1.  The patient presented with proptosis of the left eye.

Figure 2.Figure 2.Figure 2.Figure 2.Figure 2.  Computed tomogram of the sinuses demonstrates
a large sinonasal tumor originating in the left nasal cavity.
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rhinosinusitis is usually associated with bacteria, includ-
ing anaerobes such as Fusobacterium and Prevotella, Sta-
phylococcus aureus, and Gram-negative rods such as
Pseudomonas aeruginosa. Neutrophils are frequently
seen. Chronic hyperplastic eosinophilic rhinosinusitis
is accompanied by an influx of eosinophils and mono-
nuclear cells. It is often seen in conjunction with aspirin
intolerance, asthma, and nasal polyps. Fungi may also
play a role in chronic rhinosinusitis. Patients with aller-
gic fungal sinusitis (AFS) usually present with
longstanding nasal congestion and/or obstruction with
or without nasal polyps. Inhalation of fungal spores may
lead to an immunologically mediated hypersensitivity
reaction.4 There may be encroachment on surrounding
structures, such as the orbit or central nervous system,
leading to visual loss or complete nasal obstruction.4,7

Patients with AFS usually demonstrate an allergy to the
fungus colonizing the allergic mucin present in their si-
nuses.7 Fungi present in the sinuses may also result in a
fungus ball or invasive fungal sinusitis. A fungus ball
usually occurs in the maxillary or sphenoid sinus and is
generally unilateral. Chronic nasal obstruction and head-
aches may be seen.  Invasive fungal sinusitis is typically
seen in immunocompromised individuals such as people
with diabetes, those with malignancies, those on chronic
high-dose steroids, and transplant recipients. These in-
dividuals present with fever, headaches, epistaxis, and
possibly mental status changes.4

Rhinitis symptoms are seen with systemic autoim-
mune diseases such as systemic lupus erythematosus,
relapsing polychondritis, and Sjögren’s syndrome.
Granulomatous diseases such as sarcoidosis or
Wegener’s granulomatosis can also produce nasal mani-
festations in many patients.5 It is not unusual for sys-
temic symptoms to be absent or undiagnosed when indi-
viduals first present with nasal symptoms. In Wegener’s
granulomatosis the nose and sinuses are the second most
common sites for presenting symptoms in 67% of pa-
tients. Ninety-one percent of patients eventually will
have nasal and sinus involvement. Symptoms frequently
include nasal obstruction associated with clear rhinor-
rhea or purulent drainage. This may progress to foul-
smelling crusting with friable ischemic tissues, and then
two nasal septal perforation, and eventually two saddle-
nose deformities secondary to cartilaginous and bony
loss. Relapsing polychondritis involves recurrent epi-
sodes of inflammation of cartilage of the auricles, larynx,
trachea, and nose, as well as many other sites through-
out the body. Nasal involvement is secondary to inflam-
mation and fibrotic changes of the nasal cartilage. Re-
current nasal pain and erythema are frequent. Cartilage
is soon replaced by fibrous connective tissue with sup-
porting structures losing their integrity, which leads to
painless nasal collapse and a saddle-nose deformity.
Nasal mucosal involvement in sarcoidosis is common
and may be the only presenting sign. Patients may present

with no symptoms or varying degrees of nasal occlu-
sion, including rhinosinusitis with nasal obstruction and
hyposmia. To make the diagnosis of systemic lupus
erythematosus, at least four of eleven criteria must be
met. One criterion is the presence of nasopharyngeal ul-
cerations. Nasal mucosal ulcerations and anterior sep-
tal perforations have been reported and are secondary to
ischemia. The mucous membrane lesions flare with other
systemic manifestations.  Xerorhinia, or dry nose, may
be seen in conjunction with xerostomia and xe-
rophthalmia in those with Sjögren’s syndrome. Up to
100% of patients report xerorhinia. Decreased nasal se-
cretions lead to impaired olfaction and nasal crusting,
which then causes nasal obstruction.8

Anatomic abnormalities account for 5 to 10% of
chronic nasal disorders. In adults, anatomical causes
include nasal septal deviation and turbinate hypertro-
phy. Patients usually present with obstructive symptoms
rather than rhinorrhea. Nasal septal deviation is com-
mon, but usually well tolerated when mild. Moderate-to-
severe septal deviation associated with nasal mucosal
edema secondary to underlying rhinitis can result in
symptoms of blockage.5

Although nasal polyps occur in only 1% of the gen-
eral population, they should always be considered in
the differential diagnosis of constant nasal congestion
and obstruction.5 They are benign inflammatory out-
growths arising from inflamed paranasal sinus mucosa.
Common symptoms are nasal congestion, rhinorrhea,
and a decreased sense of smell.2 Nasal polyps can often
(though not always) be visualized with anterior rhinos-
copy. They are usually bilateral, multiple, freely mov-
able, and pale gray.5   Eosinophils are present in moder-
ate-to-large numbers in the polyps of 77% of individuals.
Interestingly, neutrophils tend to be the primary cells
noted in polyps associated with cystic fibrosis. Although
complaints of rhinorrhea, sneezing, and itching, elevated
histamine and IgE levels in polyp fluid, degranulated
mast cells, and marked tissue eosinophilia may lead one
to believe that the formation of nasal polyps is related to
allergic rhinitis, fewer than 5% of allergic rhinitis pa-
tients have nasal polyps.2,9 They are more frequently as-
sociated with aspirin intolerance, non-allergic asthma,
chronic sinusitis, cystic fibrosis, Churg-Strauss syn-
drome, and allergic fungal sinusitis.5

Foreign bodies in the nasal cavity can lead to unilat-
eral foul smelling, mucopurulent discharge and nasal
obstruction which may lead to a usually painless sinusi-
tis.2 Nasal foreign bodies can be found in any portion of
the nasal cavity, but are usually found around the floor
of the nose immediately below the inferior turbinate or
just anterior to the middle turbinate. However, these ob-
jects are usually inserted by young children or institu-
tionalized patients. Some foreign bodies may remain in
the nose for years without mucosal changes; however,
most objects initiate congestion and swelling of the na-
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sal mucosa, with the possibility of pressure necrosis
accompanied by ulceration, erosion, and epistaxis. Re-
tained secretions, the decomposed foreign body, and
ulcerations will lead to the foul odor.10

Although neoplasms are uncommon, one must
consider the possibility of a benign or malignant tu-
mor in the nasal passage, paranasal sinuses, or na-
sopharynx when a patient presents with refractory
nasal congestion, cranial nerve abnormalities, and/
or orbital involvement.11 Lesions may occlude the na-
sal airway, and are frequently unilateral.1  Depending
on the histology, the origin of the tumor, and extent of
growth, bleeding, hyposmia or anosmia, pain, and otal-
gia may be seen.12 Invasion can result in diplopia, pain,
Horner’s syndrome, and proptosis.13

Sinonasal tumors, which represent tumors of the
nasal cavity and paranasal sinuses, are uncommon
and make up 3% of all head and neck tumors. Ap-
proximately 50% of these tumors are benign.14 The
major risk factors for sinonasal malignancies include
exposure to dusts and chemicals, including wood or
leather dusts, nickel, chromate, formaldehyde, and
chlorophenol.1 Smoking has been implicated, but stud-
ies have not confirmed this assertion.14

Presenting signs and symptoms of sinonasal tu-
mors are nonspecific and consist of nasal obstruction,
pain, epistaxis, swelling, and mass lesions. Many pa-
tients will report months-to-years of these symptoms
before the diagnosis is considered, and on average a
six-month delay in diagnosis is reported.14 Seventy-
five percent of malignant paranasal and nasal sinus
neoplasms have tumor extension beyond the sinuses.
Some malignancies may present with signs sugges-
tive of perineural or orbital invasion. Orbital invasion
is seen in up to 45% of cases and patients may present
with proptosis, globe displacement, decreased ex-
traocular movements, conjunctival chemosis, or a pal-
pable mass within the orbit.13 Certain malignancies,
such as adenoid cystic carcinoma, invade the nerves
and may cause facial or eye pain or numbness, diplo-
pia, Horner’s syndrome, or decreased visual acuity.13,14

A CT of the sinuses will demonstrate the mass with
anatomic detail and will document encroachment on
and erosion of any bony structures.11 Magnetic reso-
nance imaging may distinguish tumor from inflam-
matory soft tissue and is useful in defining intracra-
nial or intraorbital extension and perineural spread.14

However, even with an adequate history, physical ex-
amination, and imaging, tumor tissue biopsy is the
essential component of the diagnostic strategy.11

Because the incidence of sinonasal tumors is low,
their sites of origin varied, and their histologies multi-
form, no large, multicenter, prospective, randomized
trials of treatment have been performed. Current treat-
ment recommendations are based on earlier, single in-
stitution, retrospective reviews and studies performed

in other head and neck primary sites. Surgery is usu-
ally indicated in the diagnosis and treatment of these
malignancies, but chemotherapy and radiation are be-
ginning to play more important roles in the treatment
regimen.14

CONCLCONCLCONCLCONCLCONCLUSIONUSIONUSIONUSIONUSION

This case illustrates the importance of having a high
index of suspicion when evaluating patients with re-
fractory nasal congestion. Patients will frequently be
referred to the primary care physician for these com-
plaints. One must perform a thorough history and
physical examination. Nasal congestion and obstruc-
tion unresponsive to medications and accompanied
by orbital and cranial nerve complaints and findings
should alert one to a more serious diagnosis, such as
malignancy. Unfortunately, there is usually a delay in
the diagnosis. Diagnosis depends on imaging and tu-
mor tissue biopsy. Surgery is the mainstay of treat-
ment, however, adjunctive chemotherapy and radia-
tion may also play a role.
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dation.  Answers must be postmarked or faxed prior to
October 31, 2007. Participants must attain a minimum
score of 75% to receive credit.

For each question, choose the one answer that is most
correct.

1. True/False: Vasomotor rhinitis is the most common
form of rhinitis and affects 20 to 40 million people in
the United States.

2. Which of the following cells would most likely be
found in nasal polyps in a child with cystic fibrosis?
a. Eosinophils
b. Mast cells
c. Basophils
d. Neutrophils

3. True/False: Nasal polyps are most frequently seen
in patients with allergic rhinitis.

4. Patients with a tumor in the nasal passage, paranasal
sinuses, or nasopharynx may present with which of
the following complaints?
a. Refractory nasal congestion
b. Diplopia
c. Anosmia
d. Proptosis
e. Patients may present with any of the above com-
plaints.
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TTTTTrends from 1995- 2004rends from 1995- 2004rends from 1995- 2004rends from 1995- 2004rends from 1995- 2004

Joanna Eavey, MSPH; Ruben Tapia, MPH; Theresa Sokol, MPH;
and Raoult Ratard, MD, MPH

Immunization is an invaluable tool in preventing the morbidity and mortality associated
with many infectious diseases.  The CDC currently recommends that children obtain im-
munizations against 11 diseases.  We examined immunization rates in Louisiana children
aged 19- 35 months from 1995- 2003 and compared these rates with the rates in neighbor-
ing states and the national coverage rate. Coverage rates were affected by the number of
vaccinations in a series and the year of life at which the vaccines are received.  We also
found discrepancies in coverage rates of immunizations that should be given simultaneously.
While Louisiana coverage rates have improved after a dip in 2001, we suggest steps to help
physicians further improve coverage rates.

Immunization is invaluable in the prevention of the
morbidity and mortality associated with many infec-
tious diseases. Following the widespread use of vac-

cines in the United States, case numbers of preventable
childhood illnesses decreased by over 90%. Polio para-
lyzed 21,000 people in 1952, but the United States has not
had a single case since 1979. Rubella cases have plum-
meted from a high of 1.8 million during a 1964 outbreak to
a scant 9 cases in 2004. Prior to the introduction of the
measles immunization, there were over 3 million cases
and 500 deaths per year, while in 2002 only 44 cases of
measles were reported to the Centers for Disease Control
and Prevention.1 Pertussis reached an all time low of 1,010
cases in 1976 after widespread spread use of whole-cell
pertussis vaccine combined with diphtheria and tetanus
toxoids.2 Every dollar spent for vaccinating children is
repaid many times, reducing hospital costs and sparing
individuals from debilitating illnesses and death.

Recognizing that immunization is a powerful tool to
prevent death and disease, the CDC’s Recommended
Childhood Immunization Schedule currently recom-
mends that all children in the United States obtain im-
munizations against 11 diseases. By the age of two, a
child should have received vaccinations against Hepati-
tis B, diphtheria, tetanus, pertussis, Haemophilus

influenzae b, poliomyelitis, measles, mumps, rubella,
varicella, and pneumococcal disease.

The CDC lists vaccination practices among the top
ten public health achievements of the 20th century. The
Louisiana Office of Public Health has made immuniza-
tion of every child in Louisiana a high priority. The Loui-
siana Legislature supported this philosophy by requir-
ing immunizations for all children in schools and child-
care facilities statewide.  Currently, the Louisiana Immu-
nization Program is the largest vaccine distributor in the
state, dispensing over 1.25 million vaccines to over 50,000
children across the state each year.

METHODSMETHODSMETHODSMETHODSMETHODS

The CDC completes an annual survey measuring im-
munization coverage.  The survey data comes from 5
major sources:
1. The National Immunization Survey (NIS)
2. Retrospective school entry surveys
3. Special area and population surveys
4. Clinical Assessment Software Application (CASA)

surveys of clinics and private practices
5. Reports from managed-care plans on coverage for

children in their care3.
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The NIS survey has been conducted since 1994 via
30,000 randomized telephone surveys canvassing 78 Im-
munization Action Plan areas that are comprised of all
50 states, the District of Columbia, and 27 other large
metropolitan areas. The NIS is the primary source of both
national and statewide estimates of coverage levels for
children 19- 35 months old. Retrospective studies involve
the review of school records and are the most common
form of assessing local-level coverage.  Specialized sur-
veys are used to determine local coverage rates in small,
specific populations that are more sensitive to changes.
The CDC developed the CASA software to assess cover-
age levels in a medical clinic or private practice.

Louisiana establishes its own annual statewide cov-
erage estimates, relying on the NIS, CASA data, and ret-
rospective school studies to supply data.

This report was prepared using the results of na-
tional and state immunization coverage surveys, all of
which are available on the Internet.4 National and Loui-
siana state coverage rates for every recommended child-
hood vaccination were compared, and results from 1995
to 2003 were charted to identify trends.

The CDC and Louisiana Office of Public Health cur-
rently recommend immunizations for eleven pathogens.
In summary, the immunization schedule from 19 to 35
months of age consists of
1. A series of 3 Diphtheria/ Pertussis/ Tetanus vac-

cines administered during the first year of life, prefer-
ably at 2, 4, and 6 months of age. In this article 3DTP
refers to three or more doses of this vaccine.

2. A DPT booster administered after the first year of life,
preferably between 15 and 18 months of age. 4 DTP
refers to four or more doses of this vaccine.

3. A series of 3 injectable polio vaccines administered
preferably at 2 and 4 months and between 6 and 18
months of age.  In this article 3Pol refers to three or
more doses of poliovirus vaccine.

4. A series of 3 Haemophilus influenzae b vaccines ad-
ministered at 2, 4, 6 months of age. This vaccine is
abbreviated 3Hib in this article.

5. One initial dose of Measles, Mumps, Rubella vaccine
given between 12 and 15 months of age, to be fol-
lowed by two additional vaccinations later in life.  In
this article, one or more doses of MMR vaccine are
abbreviated 1MMR.

6. A series of three Hepatitis B vaccines administered at
birth, from 1 to 4 months of age, and from 6 to 18
months of age. In this article, 3HBV refers to three or
more doses of Hepatitis B vaccine.

7. One vaccination against Varicella, administered be-
tween 12 and 18 months of age, unadjusted for his-
tory of varicella illness.  One or more doses of Vari-
cella vaccine are abbreviated 1Var in this article.

8. Three or more doses of pneumococcal conjugate vac-
cine, administered at 2, 4, and 6 months of age, with
a booster given between 12 and 18 months of age. In
this article, three or more doses of pneumococcal con-

jugate vaccine are abbreviated 3PCV.

Other abbreviations in this article:
· 3DTP/P/M refers to three or more doses of Diph-

theria/ Tetanus/ Pertussis vaccine, three or more
doses of Poliovirus vaccine, and 1 or more doses of
Measles vaccine.

· 4DTP/P/M refers to four or more doses of Diphthe-
ria/ Tetanus/ Pertussis vaccine, three or more doses
of Poliovirus vaccine, and 1 or more doses of Measles
vaccine.

· 4DTP/P/M/Hib refers to four or more doses of Diph-
theria/ Tetanus/ Pertussis vaccine, three or more
doses of Poliovirus vaccine, 1 or more doses of Measles
vaccine, and 3 or more doses of Haemophilus
influenzae b vaccine.

· 4DTP/P/M/Hib/HBV refers to four or more doses
of Diphtheria/ Tetanus, Pertussis vaccine, three or
more doses of Poliovirus vaccine, 1 or more doses of
Measles vaccine, 3 or more doses of Haemophilus
influenzae b vaccine, and 3 or more doses of Hepati-
tis B vaccine. This combination of vaccinations is rec-
ommended for all children by the age of 18 months.

· 4DTP/P/M/Hib/HBV/Var refers to four or more doses
of Diphtheria/ Tetanus, Pertussis vaccine, three or more
doses of Poliovirus vaccine, 1 or more doses of Measles
vaccine, 3 or more doses of Haemophilus influenzae b
vaccine, 3 or more doses of Hepatitis B vaccine, and at
least one dose of Varicella vaccine. This combination of
vaccinations is recommended for all children by the
age of 18 months and is considered the gold standard
for immunization of children under age 3 years.

     RESULRESULRESULRESULRESULTSTSTSTSTS

FFFFFirst Yirst Yirst Yirst Yirst Year Vear Vear Vear Vear Vaccinesaccinesaccinesaccinesaccines

Figure 1 compares the immunization rates for 3DTP and
3Hib in Louisiana.  Yearly trends of the two vaccina-
tions are similar and coverage rates range from 89.9%
(3Hib, 1995) to 96.9% (3DTP, 1999). Hib vaccination rates

Figure 1Figure 1Figure 1Figure 1Figure 1. Louisiana immunization rates of 3DTP and 3Hib for
children aged 19-35 months.
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are generally around 2% lower than 3DTP rates.  Cover-
age rates for both showed a steep decline in 2001. The
3DTP and 3Hib immunization series are both given dur-
ing the first year of life, preferably at 2, 4, and 6 months of
age. These vaccines can and should be administered si-
multaneously.

Second YSecond YSecond YSecond YSecond Year Vear Vear Vear Vear Vaccines (Faccines (Faccines (Faccines (Faccines (Figure 2)igure 2)igure 2)igure 2)igure 2)

Immunization rates for 4DTP range from 74 to 80%, about
10% lower than those for 3DTP. The 4DTP series requires
one additional injection beyond 3DTP given between 15
and 18 months of age. 4DTP rates exhibit the same yearly
trends and dip in 2001.

The poliovaccine series consists of three injections,
two given during the first year of life and the final injec-
tion given from 6 to 18 months of age. It shows similar
yearly trends and coverage rates as other second year
vaccines. Poliovaccine coverage rates range from 80 to
92%, consistently 5 to 7% higher than 4DTP and lower
than the first year vaccines.

Only one immunization is recommended for MMR
during the first 35 months of life. The CDC recommends
administering this vaccine during the second year of life
between 12 and 15 months of age. This immunization
also shows slightly lower coverage rates compared to
first year vaccines (3DTP), similar to poliovaccine.

The hepatitis B vaccine series is comprised of a se-
ries of three injections, the last one given between 6 and
18 months of age. Coverage rates of HBV vaccine are
similar to that of other second year vaccines, including
4DTP, MMR and 3 Pol.

In summary, rates for immunizations that include a
dose during the second year are lower that those of the
first year. It appears that 4DTP coverage rates are lower
than that of other series vaccines like polio, MMR and
3HBV.

Number of InjectionsNumber of InjectionsNumber of InjectionsNumber of InjectionsNumber of Injections

The complete series of vaccinations for DTP, Poliovirus,

MMR, Haemophilus b, and Hepatitis B, shown in Figure
3, should be given at birth plus four visits. The CDC and
Louisiana Office of Public Health recommend these vac-
cines be administered at the same times, achieving com-
plete coverage with four visits to a physician.
  The series 4 DTP/P/M/Hib/HBV requires the most
vaccines and also consistently shows the lowest cover-
age rates. As the number of vaccinations examined in-
creases, rates of coverage decrease.

VVVVVaricellaaricellaaricellaaricellaaricella

Rates of Varicella coverage do not follow the same pat-

tern as coverage rates of other vaccines (Figure 4). The
Varicella vaccine is relatively new and was only added
to the CDC’s Recommended Schedule in 1995. The vac-
cination coverage rate for Varicella is still in the growth
phase, although this trend may be slowing in Louisiana;
the rate of coverage remained constant from 2002 to 2003
at 83.3%.

Comparison of Louisiana and NationalComparison of Louisiana and NationalComparison of Louisiana and NationalComparison of Louisiana and NationalComparison of Louisiana and National
Coverage Rates (TCoverage Rates (TCoverage Rates (TCoverage Rates (TCoverage Rates (Table 1, Fable 1, Fable 1, Fable 1, Fable 1, Figure 5)igure 5)igure 5)igure 5)igure 5)

FFFFFigure 2igure 2igure 2igure 2igure 2. Louisiana immunization rates for 4DTP, 3Pol, 1MMR,
and 3HBV for children aged 19-35 months. See Methods for
abbreviations.
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Figure 3Figure 3Figure 3Figure 3Figure 3. Louisiana coverage rates for 4DTP/P/M, 4DTP/P/M/
Hib and 4DTP/P/M/Hib/HBV for children aged 19-35 months.
See Methods for abbreviations.
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FFFFFigure 4igure 4igure 4igure 4igure 4. Louisiana and national coverage rates for Varicella for
children aged 19-35 months.
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Similar immunization trends are observed in Louisiana
and the United States.  First year immunizations show
higher coverage rates than second year immunizations.
Rates for 3DTP are higher than Hib vaccination rates
both nationally and in Louisiana.  Immunizations given
during the second year of life, including Hepatitis B,

4DTP, Poliovirus and MMR, have continually lower cov-
erage rates than DTP and 3Hib. Nationally, the trend of
decreasing immunization coverage as number of immu-
nizations increases is also seen.

From 1996 to 2000, immunization rates in Louisiana
and the United States as a whole remained fairly stable.
The national average of all immunization rates increased
8.8% over this time period, but this number is inflated by
the large percentage change (33%) in HBV immunization
rates. If HBV containing vaccines are excluded, overall
increases in national immunization rates were 2.5% over
this time period. In 1996, Louisiana immunization rates
were higher than the national average for all vaccines ex-
cept 3DTP and MMR. By 2000, national rates had caught
up to Louisiana rates for all vaccines except 3DTP.

Immunization rates in Louisiana declined steeply
between 2000 and 2001, showing an average decrease of
7.0%. Overall rates declined for every vaccination, rang-
ing from a 2.8 to 11.1% decline from 2000 rates. National
rates remained stable, showing a modest increase of 0.4%
for the year.

Vaccination rates in Louisiana are recovering from
the nadir of 2001. From 2001 to 2003, Louisiana increased

Figure 5Figure 5Figure 5Figure 5Figure 5. 4DPT/P/M/Hib/HBV immunization rates for children
19-35 months old in Louisiana and surrounding states from 1995-
2003. See Methods for abbreviations.
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LOUISIANA   % Change % Change % Change % Change
 1995 1996 1995- 1996 2000 1996- 2000 2001 2000- 2001 2003 2001- 2003
3 DTP 91.6 94.1   2.7 95  1 89.2   -6.1 94.8   6.3
4 DTP 80.1 83.3   4 79.3 -4.8 74.1   -6.6 76.6   3.4
3 Pol 85.8 91.2   6.3 88.6 -2.9 81.4   -8.1 90 10.6
MMR 87.5 88   0.6 87.7 -0.3 84.7   -3.4 88.4   4.4
3Hib 89.9 93   3.4 92.7 -0.3 90.1   -2.8 93.8   4.1
3HBV 75.4 87.8 16.4 90.7   3.3 85.6   -5.6 90.2   5.4
3 D T P / P / M NA NA  NA 83.5   NA 74.2 -11.1 NA   NA
4 D T P / P / M 77.3 80.5   4.1 75.7   -6 69.9   -7.7 72.4   3.6
4 D T P / P / M / H i b 76.6 79.4   3.7 74.7   -5.9 68.9   -7.8 69.9   1.5
4DTP/P/M/Hib/HBV 61.8 73 18.1 71.8   -1.6 64.1 -10.7 64.7   0.9

  Range:   0.6 to 18.1% Range:  -6.0 to 1.0 Range:  -11.1 to -2.8 Range:  0.9 to 10.6
  Average: 5.9 Average: -1.9 Average: -7.0 Average: 4.5
       

UNITED STATES   % Change  % Change  % Change % Change
 1995 1996 1995- 1996 2000 1996- 2000 2001 2000- 2001 2003 2001- 2003
3 DTP 94.5 94.9   0.4 94.1 -0.4 94.3  0.2 96  1.8
4 DTP 78.4 81.1   3.4 81.7   4.2 82.1  0.5 84.8  3.3
3 Pol 87.8 91   3.6 89.5   1.9 89.4 -0.1 91.6  2.5
MMR 89.8 90.6   0.9 90.5   0.8 91.4  1 93  1.8
3Hib 91.2 91.4   0.2 93.4   2.4 93 -0.4 93.9  1
3HBV 67.9 81.8 20.5 90.3  33 88.9 -1.6 92.4  3.9
3 D T P / P / M NA NA  NA 83.6   NA 84.4  1 NA  NA
4 D T P / P / M 76 78.4   3.2 77.6    2.1 78.6  1.3 81.3  3.4
4 D T P / P / M / H i b 73.7 76.4   3.7 76.2    3.4 77.2  1.3 79.4  2.8
4DTP/P/M/Hib/HBV 55.1 67.7 22.9 72.8  32.1 73.7  1.2 72.5 -1.6

  Range: 0.2 to 22.9 Range: -0.4 to 33.0 Range: -1.6 to 1.3 Range: -1.6 to 3.9
  Average:6.5 Average: 8.8 Average: 0.4 Average:-1.9

TTTTTable 1able 1able 1able 1able 1. Comparison of Louisiana and National Immunization Coverage Rates from 1995- 2003 In Children 19-35 Months of Age.
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an average of 4.5% (ranging from 0.9 to 10.6%). Over the
two-year period, net gains were made for every vaccina-
tion. However, vaccinations given during the second year
of life recovered more slowly than vaccinations given
during the first year of life. While state immunization
coverage remains below the United States average for all
vaccinations, Louisiana rates are climbing back up to-
wards national average rates.

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION

In 2001, Louisiana coverage rates declined dramatically
for all recommended vaccinations except Varicella. A
Task Force was convened in 2002 to examine the causes
of the decline. They looked at number of possible and
probable causes including local public health unit clo-
sures, the effect of the thimerosal and autism/MMR con-
troversies, patient migration from public to private pro-
viders, private sector vaccine practices, simultaneous
administration of vaccines, and Medicaid vaccine reim-
bursement rates.5  The Task Force found that the reduc-
tion in public health units and personnel and the prac-
tices of private providers had the greatest effect on cover-
age rates.

In early 2000, the Louisiana Office of Public Health
had a major layoff that resulted in the net loss of 206 em-
ployees, or 11.1% of the total workforce. Most of the staff
reductions occurred in direct patient services and field
operations. The Louisiana Office of Public Health also
closed 25 Public Health clinics around the state and ended
the Shots for Tots ambulatory outreach effort. During the
1980’s in Louisiana, public health units provided over
70% of vaccinations. Recently vaccine administration has
shifted from the public to the private sector, with over 60%
of children now receiving immunizations from a private
provider. The Vaccines for Children program and a vigor-
ous push by a Medicaid-Managed Care Initiative advo-
cating that all children receive comprehensive health care
in a medical home have contributed to this shift.5

Vaccines for Children was created by the United
States Congress in 1993 to provide free vaccines to pro-
viders serving eligible children. Louisiana implemented
this program in October 1995. Louisiana provides free
immunizations to children 18 years of age and younger
who are uninsured and/ or American Indian or Alas-
kan Native. In 1995, there were 265 provider sites par-
ticipating. Today, there are over 1032 participating sites.
This increase in provider sites over time played a part in
the recent increases in vaccination coverage and also in
the shift from public to private providers.

Commendably, Louisiana immunization rates have
improved since 2001. However, even with the recent
improvements in coverage rates, Louisiana currently
ranks 46 out of 50 states with 74.9% of children fully
immunized at 35 months versus the national average of
80.9% coverage.

While immunization rates in Louisiana are over 80%
for all first year vaccines, rates fall for vaccines adminis-
tered in the second year of life. Low vaccine coverage can
be the result of low community demand for vaccines,
lack of access to vaccination services, or system- or pro-
vider- related factors.6 Many of these factors would re-
quire complex, multifaceted solutions and are not easily
rectified. However, there are some easy steps providers
can take to increase vaccination rates in their practices.

Barriers to achieving complete immunization can in-
clude a failure of patients to return, a lack of patient track-
ing, a lack of understanding of vaccine importance, a
lack of knowledge of contraindications by the provider
and the client, and a lack of provider follow-up and re-
call with clients.7 Also, providers often miss opportuni-
ties to vaccinate children.8 Differences in coverage in the
different series are testimony to missed opportunities:
the rates for 3DTP and 3Hib should be very close, but
3Hib is consistently lower (Figure 1) and rates for 4DTP
should be closer to the other 2nd year vaccination rates
(Figure 2).

To combat these barriers, the Louisiana Office of
Public Health, Community Preventative Services and
the Every Child By Two program strongly recommend
that providers take the following actions (based on a
systematic review of over 17 published services show-
ing that these actions increased vaccination coverage
rates):

1. Provider Based Strategies
a. Utilize all clinical encounters to screen, and

when indicated, immunize children.
Providers can use medical records, tracking systems (in-
cluding LINKS, the Louisiana state immunization regis-
try), or provider reminder/ recall systems to check a
client’s immunization status. Providers should immu-
nize every child when indicated.

b. Administer simultaneously all vaccine doses for
which a child is eligible at the time of each visit.

By following this recommendation, providers ensure that
children are not slipping through the cracks unvaccinated.
Combined vaccines allow providers to immunize a child
against more than one disease at the same time, reducing
the number of necessary injections. The Pediatrix vaccine
immunizes against HebB, DTaP, and IPV with one injec-
tion that can be administered at 2, 4, and 6 months of age.
The TriHIBit vaccine immunizes against DTaP and Hib
and can be administered at 12 months of age to finish the
DTaP and Hib series of vaccinations. Combined vaccina-
tions have the advantage of protecting against multiple
diseases with one, easy injection. As we have seen, immu-
nization rates decrease as the number of injections required
increase; combined vaccines are a wonderfully simple
solution to this problem.

c. Implement reminder/ recall systems.
This reminder or recall system is meant to inform the
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provider when certain clients are due or overdue for spe-
cific vaccinations. The content and form of these remind-
ers can vary and include flagging charts or reminders
via computer or mail. A review of the literature showed
that implementing a reminder/recall system for provid-
ers increased vaccination rates by an average of 15.5 per-
centage points within a practice.

d. Be aware of contraindications and follow only
true contraindications.

Providers and parents are often unaware of true
contraindications for vaccines.  This lack of knowledge
can lead to missed opportunities for vaccinations. A con-
cise overview of contraindications for parents and pro-
viders can be found at http://www.cdc.gov/nip/publi-

cations/pink/Appendices/A/cont_prec.pdf. A more
comprehensive review for providers of contraindications
for specific vaccines can be found at http://
www.cdc.gov/nip/home-hcp.htm#Patient-educ and
also at http://www.cdc.gov/nip/publications/acip-
list.htm#Vaccine. Providers should be aware of true
contraindications and relate this information to parents
in order to ensure that all eligible children are vaccinated
at every opportunity.

e. Use accurate and complete reporting procedures.
The Louisiana Immunization Network for Kids State-
wide (LINKS) is the Louisiana state immunization regis-
try. LINKS helps providers use accurate and complete
reporting procedures, serves as a provider tracking sys-

TTTTTable 2able 2able 2able 2able 2. Comparison of Louisiana, Surrounding States, and United States Immunization Coverage Rates in Children Entering
Kindergarten, 2003- 04 School Year.

% Surveyed 3Pol 4DTP Measles Mumps Rubella 3HBV Var

Louisiana 100.0% 97.1% 95.3% 99.6% 99.6% 99.5% 91.6% 90.4%

Arkansas 100.0% 91.4% 91.3% 91.3% 92.7% 92.7% 93.2% 93.4%

Mississippi 100.0% 99.8% 99.8% 99.8% 99.8% 99.8% 99.8% 99.8%

Texas     0.5% 95.4% 95.7% 95.5% 98.8% 98.8% 97.2% 95.9%

United States     na 95.6% 95.5% 95.4% 96.0% 95.9% 95.7% 99.3%
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