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84-Year-Old Man With Respiratory Distress and Abdominal Distention

DEIRDRE R. PACHMAN, MD*; THOMAS B. MORRISON, MD*; AND JASON H. SzZOoSTEK, MD+

An 84-year-old man presented to his local hospital af-
ter falling from his wheelchair. He had tachypnea and
abdominal distention. Chest radiography revealed a right-
sided pleural effusion, and abdominal radiography showed
dilated loops of bowel, suggestive of bowel obstruction.
The patient was then transferred to our hospital for further
work-up.

The patient reported worsening of shortness of breath
and abdominal distention for the past few weeks. He had
a l-year history of early satiety, nausea, and dyspep-
sia but had noted no weight loss. The patient was tak-
ing omeprazole for peptic ulcer disease. Recently, after
positive findings on a urea breath test, metronidazole
and clarithromycin were initiated for treatment of He-
licobacter pylori. The patient’s medical history also in-
cluded type 2 diabetes, benign prostatic hyperplasia, and
hypertension for which he was taking aspirin, glipizide,
lisinopril, and finasteride. He was a former smoker who
had quit 50 years ago.

Physical examination revealed the following: tempera-
ture, 36.4° C; blood pressure, 108/58 mm Hg; regular pulse
rate, 103 beats/min; respiratory rate, 26 breaths/min; and
oxygen saturation of 93% while breathing 3 L of oxygen.
The patient was visibly tachypneic, with diffuse expiratory
wheezing and decreased breath sounds in the right base.
His abdomen was distended with bulging flanks and a posi-
tive fluid wave.

Important laboratory values on admission included the
following (reference ranges provided parenthetically): he-
moglobin, 10.4 g/dL (13.5-17.5 g/dL); white blood cells,
12.2 x 10°/L (3.5-10.5 x 10°/L); platelets, 348 x 10%/L (150-
450 x 10°/L); sodium, 134 mEq/L (135-145 mEq/L); bicar-
bonate, 21 mEq/L (22-29 mEq/L); blood urea nitrogen, 35
mg/dL (8-24 mg/dL); creatinine, 1.5 mg/dL (0.8-1.3 mg/
dL); chloride, 103 mmol/L (100-108 mmol/L); glucose,
160 mg/dL (70-100 mg/dL); aspartate aminotransferase,
15 U/L (17-59 U/L); total bilirubin, 0.3 mg/dL (0.1-1.0
mg/dL); albumin, 2.9 g/dL (3.5-5.0 g/dL); and lactate, 0.78
mmol/L (0.6-2.3 mmol/L).

Abdominal computed tomography without contrast
medium showed a moderate amount of ascites, moderate
right-sided pleural effusion, and a mildly nodular configu-
ration of the liver. Thoracentesis resulted in removal of 1 L
of serosanguineous fluid. Pleural fluid lactate dehydroge-
nase (LDH) was 724 U/L, total protein was 4.1 g/dL, glu-
cose was 121 mg/dL, and pH was 7.7. The total nucleated

cell count was 1196 U/L, with differential of neutrophils
at 46%, lymphocytes at 5%, monocytes at 2%, and eosino-
phils at 2%. The serum LDH level was 200 U/L, and the
serum protein level, 5.7 g/dL.

1. Which one of the following is the most likely cause of
this patient’s pleural effusion?

. Congestive heart failure

Pneumonia

Malignancy

. Pulmonary embolism

Cirrhosis
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The first step in the evaluation of the pleural fluid is to
determine whether it is a transudate or exudate. On the ba-
sis of criteria from Lights et al,! an exudate has a pleural
fluid protein to serum protein ratio greater than 0.5, pleural
fluid LDH to serum LDH greater than 0.6, or pleural fluid
LDH greater than two-thirds the upper limit of the labora-
tory’s normal serum LDH level. Fulfilling any of these 3
criteria indicates an exudate, and in this patient all 3 criteria
are met.

Overall, congestive heart failure is the most common
cause of pleural effusions,? but it causes a transudative
effusion and is most often bilateral. Our patient had no
history of heart failure, his effusion was an exudate, and
it was unilateral. Pneumonia is the second most com-
mon cause of a pleural effusion,” and parapneumonic
effusions usually have a neutrophil-predominant total
nucleated cell count greater than 10,000 U/L. Our pa-
tient’s cell count was 1196 U/L, and he had no cough
or other symptoms suggestive of infection. Malignancy
is the third most common cause of a pleural effusion.?
Pleural fluid associated with malignancy can have an el-
evated total nucleated cell count, although it is usually
lower than 5000 U/L and can be lymphocyte predomi-
nant. Given our patient’s pleural fluid analysis and clini-
cal symptoms, malignancy is the most likely etiology.
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Pulmonary embolism is the fourth most common cause
of a pleural effusion, which is almost always exudative.
Such effusions are usually small, and the red blood cell
count can be elevated. Cirrhosis is a less common cause of
a transudative pleural effusion. Patients with cirrhosis and
ascites can develop hepatic hydrothorax.? Although our pa-
tient did have ascites and a nodular liver, he had no history
of cirrhosis, he had normal results on liver function tests,
and his pleural effusion was exudative.

Because of the exudative nature of the pleural fluid, low
cell count, and clinical presentation, malignancy was high-
ly suspected. While cytologic results of the pleural fluid
were pending, paracentesis was performed and resulted in
removal of 5 L of serous fluid.

2. Which one of the following laboratory tests is least
likely to yield useful information in the analysis of the
ascitic fluid?

. Cell count and differential

. Gram stain

Albumin

. Total protein

Cytology
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Cell count and differential are very important for the
diagnosis of spontaneous bacterial peritonitis, which is
diagnosed by an ascitic fluid neutrophil count greater
than 250 cells/mm?. Because our patient has new-onset
ascites, spontaneous bacterial peritonitis must be ruled
out. Gram stain is usually not helpful in the analysis of
ascitic fluid because it has low sensitivity to detect bacte-
ria; however, it can be helpful if perforation of the gut is
suspected.® Our patient was not experiencing abdominal
pain and perforation of the gut was not a concern; there-
fore, a gram stain would not be helpful. The albumin
value is important in the analysis of ascitic fluid because
it is used to calculate the serum-ascites albumin gradi-
ent (SAAG). SAAG is calculated by subtracting the as-
citic fluid albumin value from the serum albumin value.
A SAAG greater than or equal to 1.1g/dL is most com-
monly associated with portal hypertension but can also
be seen with congestive heart failure and Budd-Chiari
syndrome. A SAAG less than 1.1 g/dL is associated with
peritoneal carcinomatosis, peritoneal tuberculosis, pan-
creatitis, serositis, and nephrotic syndrome.* The total
protein value is also helpful in narrowing the differential
diagnosis of ascites. If the SAAG is less than 1.1 g/dL
and the ascites protein is less than 2.5 g/dL, the fluid is
most likely associated with nephrotic syndrome, where-
as an ascites protein greater than 2.5 g/dL is associated
with malignancy or tuberculosis.* Therefore, determin-
ing total protein and albumin levels is essential in the
classification of ascites. Cytologic testing is not usually
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included in the initial screening of ascites. However, if
there is high suspicion for malignancy, as in our patient,
cytologic tests should be performed.

The patient’s ascitic fluid showed a total nucleated cell
count of 463 U/L (2% neutrophils), total protein of 3.8 g/dL,
and albumin of 2.2 g/dL. Given the SAAG of less than 1.1
g/dL and total protein value greater than 2.5 g/dL, the clini-
cal picture is consistent with abdominal tuberculosis or
malignancy. Cytologic test results of the pleural and peri-
toneal fluid were positive for adenocarcinoma with signet
ring features.

3. Which one of the following is the next best step in the
care of this patient?

a. Esophagogastroduodenoscopy (EGD) to locate the pri-
mary site of the malignancy

b. Positron emission tomography (PET) for staging of the
malignancy

¢. Surgical consultation for removal of the primary tumor

d. Oncology consultation to discuss systemic chemotherapy

e. Offering of symptomatic treatment only

Ninety-nine percent of signet ring cell carcinomas
originate in the stomach.’ Because gastric cancer is the
most likely diagnosis, EGD would be helpful to defini-
tively locate the primary cancer. However, our patient
has distant metastasis, and thus further invasive diag-
nostic testing is not absolutely necessary. After cancer
is diagnosed, PET is often performed to evaluate met-
astatic disease; however, it is clear that the disease is
advanced, and findings on PET would not change the
initial management. Therefore, although performing
both PET and EGD would be a reasonable next step,
neither is the next best step at this point. Surgery is the
primary treatment of gastric cancer. However, it is not
an option in our patient because of metastatic disease.
Systemic chemotherapy is an option for patients with
metastatic gastric cancer and can increase survival.®
Therefore, an oncologist should evaluate patients with
newly diagnosed metastatic cancer to determine whether
they would benefit from chemotherapy or clinical tri-
als. Offering only supportive measures is inappropriate
because the decision to provide palliative chemotherapy
is complex and should be made in the context of discuss-
ing available options with an oncologist.

Consultation with oncology determined that the pa-
tient’s functional status was poor and that he was not a
candidate for systemic chemotherapy. After a discussion
with his family, the patient elected to pursue best sup-
portive care. He continued to have difficulty breathing
after a few days in the hospital. Repeated chest radiog-
raphy revealed reaccumulation of fluid around the right
lung.
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4. Which one the following is the most appropriate way to
treat the patient’s recurrent pleural effusions?

Chest tube thoracostomy and chemical pleurodesis
Pleuroperitoneal shunt

Long-term indwelling pleural catheter

Repeated therapeutic thoracenteses

Observation and symptomatic management of dyspnea

SRS SR

Chest tube thoracostomy combined with chemical pleu-
rodesis is the most commonly used treatment of malignant
pleural effusions. In this procedure, a tube is inserted into
the pleural space, and a sclerosing agent is instilled. Al-
though this procedure is highly effective, it is expensive,
invasive, and associated with pain and prolonged hospital-
ization and therefore is not ideal for a patient with a very
limited lifespan.” Pleuroperitoneal shunts transfer pleural
fluid from the pleural space into the peritoneal cavity and
are used in cases of refractory effusions that are unrespon-
sive to chemical pleurodesis.” However, we do not know
yet whether our patient has refractory effusions, and there-
fore a pleuroperitoneal shunt would be inappropriate. In
addition, transferring fluid into the peritoneal space would
worsen his ascites. Insertion of a long-term indwelling
pleural catheter is the preferred method of treating malig-
nant effusions in patients who request palliative care. It is
less expensive and minimally invasive compared with the
aforementioned methods and represents the best option
in our patient. Repeated therapeutic thoracentesis is also
an option for patients with a very limited life expectancy.
However, it is associated with a reduced quality of life be-
cause of recurrent hospital visits and painful procedures;
additionally, fluid often reaccumulates rapidly.” At this
point in the patient’s care, survival may be months, and
therefore recurrent thoracentesis is not the best option. Al-
though the patient’s condition is terminal, simple observa-
tion would be inappropriate for a symptomatic malignant
pleural effusion.

Therefore, an indwelling pleural catheter was placed,
and the patient’s dyspnea improved. However, he reported
persistent nausea.

5. Which one the following is the most effective initial
management for his nausea?

. Upper endoscopy with placement of self-expanding
metal stent if indicated

. Local radiation therapy

. Metoclopramide

. Prochlorperazine

. Corticosteroids
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The most effective way to relieve nausea associated
with obstruction due to gastric cancer is placement of a
self-expanding metal stent.® This procedure is minimally

invasive and often successful in relieving symptoms of ob-
struction. Our patient preferred this option; however, on the
basis of the site and size of the tumor, a stent could not be
placed. Local radiation therapy can sometimes be used as a
palliative treatment of obstruction, pain, or bleeding asso-
ciated with gastrointestinal malignancies. However, gastric
cancer is minimally responsive to radiation, and therefore
this treatment modality should be used only if response is
poor to other forms of management.® Metoclopramide can
be helpful in treating nausea associated with gastric stasis
or partial obstruction, which occurs in patients with carci-
noma of the stomach. However, prokinetic agents should
be avoided in patients with complete bowel obstruction.
Prochlorperazine is another antiemetic agent that is effec-
tive in treating nausea associated with cancer-related bowel
obstruction. Both metoclopramide and prochlorperazine
would be reasonable choices if stenting was not possible.
Corticosteroids, such as dexamethasone, are also helpful in
the treatment of nausea associated with partial or complete
bowel obstruction. However, they should be considered if
stenting is not an option.’

The patient responded to metoclopramide and prochlor-
perazine after stenting was unsuccessful. He remained in
the hospital but continued to deteriorate. He died 8 days
after gastric cancer had been diagnosed.

DISCUSSION

Gastric cancer is the fourth most common cancer world-
wide, with the highest incidence in Japan, China, and
South America. Gastric cancer is rare in the United States,
with only 21,500 cases diagnosed each year. The incidence
of gastric cancer in the United Stated is highest in African
Americans, Hispanic Americans, and Native Americans.
In addition, the disease is twice as common in men Vs
women.'® Gastric cancer is largely asymptomatic in the
early stages and therefore is often diagnosed in the late
stages, with 70% to 80% of patients having lymph node
metastasis at presentation.'' The 5-year survival rate for
all stages is 26%."?

Many lifestyle risk factors are associated with the devel-
opment of gastric cancer. Patients who eat a diet high in salt
and nitrates and low in fruits and vegetables are at higher
risk of developing gastric cancer. Smoking also increases
the risk of gastric cancer.® Genetic risk factors include a
family history of gastric cancer and type A blood."

Long-term H pylori infection is a predisposing factor
for the development of gastric cancer. H pylori infection
increases the risk of developing gastric cancer by 2-fold.?
H pylori is thought to lead to chronic immune stimulation
and chronic gastritis, which can lead to intestinal metapla-
sia and dysplasia. Treating the infection can decrease the
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development of dysplasia.' Less common precursor condi-
tions for gastric cancer include pernicious anemia, Méné-
trier disease, Barrett esophagus, and hereditary nonpolypo-
sis colon cancer syndrome.'”

Currently, routine screening for gastric cancer is rec-
ommended in high incidence countries, such as Japan.'°
The issue of mass population screening programs for
gastric cancer in the United States is controversial but is
not currently recommended. Surveillance with endoscopy
can be considered in high-risk patients, such as those with
a family history of gastric cancer, preexisting intestinal
metaplasia or dysplasia, or other precursor conditions as
aforementioned."

Gastric cancer is often asymptomatic with few associ-
ated physical examination findings in early-stage disease.
In later stages, it can present with weight loss, abdomi-
nal pain, nausea, anorexia, dysphagia, and an abdominal
mass. Additionally, late stages of gastric cancer can pre-
sent with adenopathy, such as left supraclavicular ade-
nopathy (Virchow node) or a periumbilical nodule (Sister
Mary Joseph nodule). Moreover, gastric cancer can be as-
sociated with paraneoplastic manifestations, such as dif-
fuse seborrheic keratosis (Leser-Trelat sign), acanthosis
nigricans, microangiopathic hemolytic anemia, and mem-
branous nephropathy.'” Malignant ascites can be a late
presentation of gastric cancer. Gastric cancer accounts for
about 18% of malignant ascites.'* Although gastric cancer
can metastasize to the lung, it is a rare cause of a malig-
nant pleural effusion, representing about 2% of malignant
pleural effusions.'

Gastric cancer is diagnosed with upper endoscopy. Af-
ter diagnosis, it is staged with computed tomography of
the chest, abdomen, and pelvis. PET and endoscopic ul-
trasonography are optional. After diagnosis, the patient
should be tested for H pylori if this has not already been
done."" Surgery is the primary treatment of gastric can-
cer, with the goal being complete resection. Some patients
may benefit from multimodality treatment, such as postop-
erative chemoradiation or perioperative chemotherapy.'®!”
However, when there are distant metastases, surgery is no
longer an option for most patients; treatment depends on
the patient’s functional status. Patients with high perfor-
mance scores may be offered palliative chemotherapy or
involvement in a clinical trial.

Different strategies are involved in the supportive care
of a patient with metastatic gastric cancer. The most im-
portant symptoms associated with gastric cancer are often
related to gastric obstruction, including nausea, fullness,
and vomiting. The preferred method of treatment for these
symptoms is endoscopic placement of a self-expanding
stent.® When malignant ascites occurs, it can worsen nau-
sea. Therapeutic paracentesis can be performed to improve
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nausea, and if recurrence is rapid, a permanent drain can
be placed. This procedure is usually performed in patients
with a life expectancy of more than 2 to 3 months.'* If the
patient continues to experience symptoms of nausea, pro-
kinetic agents, dopamine antagonists, and corticosteroids
can he helpful .’

Gastric cancer is rare in the United States and often
presents at a late stage. Gastric cancer should be suspected
in patients older than 55 years with new-onset dyspepsia,
decreased appetite, or weight loss. Because gastric cancer
often presents as metastatic disease, it is important to know
the appropriate diagnostic and therapeutic approach. If the
cancer is known to be metastatic and the patient has a poor
functional status, emphasis should be placed on supportive
care and comfort.
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Correct answers: 1. ¢,2.b,3.d, 4. ¢, 5. a
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