
The approach to clinical conundrums by an expert clinician is revealed through presentation of an actual patient’s case
in an approach typical of morning report. Similar to patient care, sequential pieces of information are provided to the
clinician who is unfamiliar with the case. The focus is on the thought processes of both the clinical team caring for the
patient and the discussant.
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“Above or Below?”

A 49-year-old man presented with 2 days of chills, fever, an-
orexia, and increased cough and dyspnea. The patient had a

history of chronic obstructive pulmonary disease (COPD) and
noted that his cough and dyspnea had increased above normal
for several days. He was now dyspneic with minimal activity and
had slept at a 45-degree incline the night prior to evaluation due
to dyspnea. He noted less improvement than usual with the use
of his metered dose inhaler. His cough was occasionally produc-
tive of small amounts of white phlegm. He had vomited once.
During a coughing episode the patient experienced a sudden
onset of sharp right upper quadrant abdominal pain that wors-
ened with coughing and sudden position changes. The patient
denied a prior history of abdominal pain or surgery. The pa-
tient’s last bowel movement was 2 days prior to admission. He
denied melena or bright red blood per rectum.

My initial differential diagnosis for this patient’s dyspnea and
cough is pneumonia, acute exacerbation of COPD, or congestive
heart failure. The presence of fever and anorexia increases the
likelihood of infectious etiologies, whereas the presence of orthop-
nea points toward congestive heart failure. Noncardiac process-
es—such as a large pleural effusion or apical lung disease— could
also cause orthopnea. His abdominal pain could be a result of
pneumonia alone (perhaps in the right lower lobe with diaphrag-
matic irritation), but I am also considering complications of pneu-
monia such as empyema. Although his abdominal pain, dyspnea,
and cough could also be a result of hepatobiliary disease, a per-
forated viscus, or pancreatitis, we currently have little reason to
suspect a direct abdominal etiology. My top diagnosis is commu-
nity-acquired pneumonia, perhaps accompanied by pleural effu-
sion.

His medical history was significant for dilated cardiomyopathy
and heavy alcohol use. His medications included various meter-
dosed inhalers, bupropion, digoxin, spironolactone, lisinopril,
and metoprolol. He had never received corticosteroid therapy
and had not previously been hospitalized for COPD-related
problems. He had smoked one pack of cigarettes daily for 40
years.
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Heavy alcohol use is associated with an increased
risk of several pulmonary infections such as gram-
negative necrotizing pneumonia (classically, Kleb-
siella pneumoniae), pneumococcal pneumonia, as-
piration pneumonia, anaerobic lung abscesses, and
tuberculosis. Given his right upper quadrant pain,
acute alcoholic hepatitis and alcohol-related pan-
creatitis enter the differential. His history of cardio-
myopathy makes me consider congestive heart fail-
ure as more likely than before, and perhaps his
abdominal pain is a result of hepatic congestion
from right heart failure. His fever, however, cannot
be attributed to cardiac failure. Less likely diag-
noses include ischemic conditions related to his
cardiomyopathy such as mesenteric ischemia from
low perfusion or embolism from a cardiac throm-
bus. A pulmonary infection remains the most likely
diagnosis.

He was an ill-appearing man in moderate respi-
ratory distress, looking older than his stated age.
His temperature was 38.4°C, heart rate 129 beats/
minute, blood pressure 85/56 mm Hg, respiratory
rate 24 breaths/minute, and oxygen saturation
92% on room air. A cardiovascular exam revealed
no murmur, gallop, or rub. The jugular venous
pulse was not elevated. His lungs were clear to
auscultation. Abdominal exam revealed right-
sided abdominal tenderness that appeared to lo-
calize to the rectus sheath. Otherwise, the abdo-
men was soft, with normal bowel sounds and no
organomegaly. Rectal examination revealed gua-
iac negative stool and no focal tenderness. His
extremities were normal.

His vital signs are worrisome for impending cardio-
vascular collapse and shock, possibly due to sepsis.
The relatively nonfocal cardiopulmonary exam is
surprising given his initial symptoms and makes me
wonder if his dyspnea is primarily related to an
abdominal process leading to diaphragmatic irrita-
tion rather than to a thoracic process. Congestive
heart failure seems unlikely given the lack of sup-
portive physical examination findings. His abdom-
inal exam findings are puzzling. Although his ab-
dominal wall tenderness could be benign—perhaps
from muscular strain or a tear from coughing—it
could represent a more worrisome process such as
infection or a hematoma in the abdominal wall
muscles. Mesenteric ischemia is still possible, as
the exam is often unimpressive. A hepatic abscess
or subphrenic abscess should be considered, as

physical exam findings in these conditions can be
subtle.

My differential remains relatively unchanged, but
I have now put consideration of a hepatic or sub-
phrenic abscess higher on my list. Early empiric
broad-spectrum antibiotics seem necessary.

He had a white blood cell count of 26,700/mL with
92% neutrophils, a hemoglobin of 14.6 g/dL, and a
platelet count of 312,000/mL. Sodium was 134
mmol/L, potassium was 4.3 mmol/L, chloride was 94
mmol/L, bicarbonate was 23 mmol/L, blood urea
nitrogen was 23 mg/dL, and creatinine was 2.1 mg/
dL. The results of the calcium, protein, albumin, and
liver function tests were normal. Urinalysis was neg-
ative for protein and red blood cells. An electrocar-
diogram revealed sinus tachycardia. A chest radio-
graph at admission revealed mild opacities in both
lower lobes and the right middle lobe consistent with
either atelectasis or pneumonia (Fig. 1). A very small
left effusion was also identified.

The additional data reinforce my clinical impres-
sion that this process is likely to be infectious. The

FIGURE 1. Chest radiograph obtained on admission revealed opacities in the

right middle and both lower lobes consistent with atelectasis or pneumonia.
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chest radiograph is consistent with community-ac-
quired pneumonia, possibly from an atypical
pathogen. Given his elevated creatinine, I am also
considering a pulmonary-renal syndrome such as
vasculitis, though hematuria was not present. A
subphrenic abscess, mesenteric ischemia, or an ab-
dominal wall process (because his abdominal ten-
derness on exam still needs an explanation) remain
possibilities; my suspicion would increase if he
does not respond appropriately to therapy for com-
munity-acquired pneumonia.

The clinical team’s working diagnosis also was
community-acquired pneumonia. Blood and
sputum cultures were obtained, and the patient
was treated with intravenous ceftriaxone,
azithromycin, and intravenous fluid. By the sec-
ond day, his creatinine had normalized; how-
ever, his hypoxemia had worsened, and he now
required supplemental oxygen. His temperature
was 39.3°C, and his heart rate was 150 beats/
minute. The findings of an abdominal ultra-
sound of the kidneys, spleen, and right upper
quadrant were normal.

It is too early to say the patient has failed therapy
because a patient can get worse before getting bet-
ter during the course of antibiotic therapy for com-
munity-acquired pneumonia. Fever, for example,
may take up to 7 days to resolve, depending on host
factors and the pathogen. Though I typically wait
about 72 hours before assuming a patient is not
appropriately responding to therapy, the additional
information has made me concerned. The degree of
tachycardia is significant and warrants an EKG to
exclude an arrthymia. I would also repeat the chest
radiograph to evaluate for worsening infiltrates or
increased pleural effusion.

On the third hospital day, the patient’s abdominal
pain had decreased with analgesia, but his fever,
cough, and dyspnea remained largely unchanged.
Antibiotics were changed to intravenous levofloxa-
cin. A repeat chest radiograph revealed elevation
of the right hemidiaphragm and bilateral effu-
sions (Fig. 2). An electrocardiogram revealed sinus
tachycardia. Blood cultures revealed no growth,
and sputum cultures grew oral flora.

A significantly elevated right hemidiaphragm
makes me reconsider the diagnosis of simple com-
munity-acquired pneumonia. The differential diag-
nosis for an elevated hemidiaphragm is best con-

sidered by location in relation to the diaphragm.
Causes above the diaphragm include rib fracture,
atelectasis, pleural thickening, and volume loss of
the lung for another reason (e.g., surgery, bronchial
obstruction due to tumor or mucus plugging), as
well as “mimics” such as a densely consolidated
pneumonia, pulmonary infarction, or a subpulmo-
nary effusion. Diaphragmatic causes include even-
tration, rupture, phrenic nerve weakness, and in-
trinsic weakness because of neuromuscular disease
(usually bilateral). Causes below the diaphragm
that must be considered are subphrenic or liver
abscess, liver (and other abdominal) malignancy,
pancreatic pseudocyst, and distended bowel. Given
the clinical picture, I am focusing below the
diaphragm— especially on a possible hepatic or
subphrenic abscess (which could be missed on ul-
trasound) and mimics of it such as dense consoli-
dation or a subpulmonary effusion. Given the lack
of response to antibiotics, I need to consider an
infection that is not being treated, either because of
location (abscess, effusion) or microbiology (tuber-
culosis, a parasite, a fungus, resistant bacteria). Af-
ter confirming that the patient has a substantive
pleural effusion, he needs a thoracentesis.

On the fourth hospital day, his temperature was
38.8°C, and his white blood cell count was 21,000/
mL. A right-sided thoracentesis was performed;
approximately 250 cc of fluid was obtained. Pleu-
ral fluid analysis revealed bloody fluid, with a
white blood cell count of 16,750/mL with 94% neu-
trophils, 40,000 red blood cells/mL, lactate dehy-
drogenase of 278 U/L (normal serum value 80 –200
U/L), protein of 3.7 g/dL, and glucose of 81 mg/dL.
A pleural fluid pH was not obtained. A gram stain

FIGURE 2. Chest radiograph obtained on the third hospital day revealed an

elevated right hemidiaphragm and bilateral effusions.
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revealed many white blood cells with no organ-
isms noted. Serum protein was 7.4 g/dL. These
results were thought to represent an exudative
parapneumonic effusion; levofloxacin and supple-
mental oxygen were continued.

The pleural fluid appears exudative, but I am not
sure this man has a parapneumonic effusion be-
cause, despite clinical deterioration, an obvious in-
filtrate is not seen on interval chest radiography.
We must look closely at the fluid because this is a
bloody effusion and somewhat atypical for a para-
pneumonic effusion. Also, the effusion does not
appear large enough to explain why he has not
improved on the current antibiotics. We should
thus reconsider our diagnosis and management. I
would obtain additional imaging (such as an ab-
dominal and chest computed tomography [CT])
and perhaps obtain a consultation from the pulmo-
nary team regarding the postulated initial diagnosis
of pneumonia with effusion.

On the fifth day of hospitalization, the patient’s
dyspnea and cough persisted but were improved.
His abdominal pain was minimal and felt im-
proved with flatus. Fever continued to 38.8°C, and
the white blood cell count was 20,000/mL. On ex-
amination the patient had decreased breath
sounds at the right base and bibasilar crackles.
His abdomen was soft, with tenderness in his right
upper quadrant only with deep palpation; bowel
sounds remained. An ultrasound of the chest was
performed to look for a loculated effusion; how-
ever, no fluid was identified. The pulmonary con-
sultant thought it likely that the patient had a
subpulmonic effusion and recommended CT of the
abdomen and chest.

His right upper quadrant tenderness is still unex-
plained. I would agree with the CT, primarily to
evaluate other causes of his elevated diaphragm
such as subphrenic or hepatic abscess. For now, I
would make no change in antibiotic therapy.

On the sixth hospital day, the patient had an ep-
isode of bilious emesis. Chest and abdominal CT
revealed collapse of the right middle and lower
lobes with a small adjacent effusion, and a 6 � 6
� 16 cm abscess intimately opposed to the right
lobe of the liver. Extending from the inferior extent
of the abscess was a tubular thick-walled structure
connecting to the cecum that was suspicious of a
thickened inflamed appendix. There was periap-

pendiceal stranding suggesting inflammation. The
small bowel was diffusely dilated up to 4.5 cm,
suggesting a small bowel obstruction.

I suspect that his abscess is related to a perforated
appendix and that the dilated small bowel is most
likely a result of localized irritation of the bowel by
the abscess and appendicitis. The collapsed lung is
most likely due to local inflammation from the sub-
diaphragmatic abscess. Treatment should now be
changed substantially. I would ask a surgeon to
evaluate the patient because the most likely diag-
nosis is perforated appendicitis with abscess forma-
tion.

When the periappendiceal abscess was drained
percutaneously, 190 mL of purulent fluid was re-
moved. The cultures were positive for Klebsiella
pneumonia, Enterococcus faecalis, and Strepto-
coccus milleri. The patient was given 6 weeks of
intravenous antibiotics with improvement in his
clinical symptoms. During the interval the find-
ings on his chest radiograph resolved completely.
A laproscopic appendectomy 3 months later re-
vealed significant right lower quadrant adhesions.
The pathology specimen identified a distorted ap-
pendix with regeneration consistent with prior ap-
pendicitis. The patient was contacted 4 months
after his surgery, and he reported that he was
doing well, with no cardiopulmonary or gastroin-
testinal symptoms.

COMMENTARY
Community-acquired pneumonia (CAP) is a com-
mon cause of acute illness and accounts for nearly
1 million admissions per year in the United States.1

The diagnosis of CAP is made when symptoms in-
cluding dyspnea, fever, cough, or leukocytosis are
present, with confirmation provided by a chest ra-
diograph. Often the diagnosis is clear; however,
there is no pathognomonic constellation of signs or
symptoms that establish the diagnosis with certain-
ty.2 Many physicians learn that pneumonia— espe-
cially lower-lobe pneumonia— can lead to abdom-
inal findings such as upper quadrant pain,
vomiting, and tenderness to palpation. Conversely,
the patient discussed above illustrates that a pri-
mary abdominal process can also result in a symp-
tom complex that mimics pneumonia.

The prevalence of CAP coupled with the inher-
ent uncertainty of a clinical diagnosis of CAP leads
to an important question: How long is too long
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before questioning the diagnosis? An analysis of the
pneumonia Patient Outcomes Research Trial
(PORT) limited to inpatients with CAP examined
time to clinical stability. For the majority of pa-
tients, abnormal vital signs resolved within 2–3
days.3 In this study, 29% of patients had severe
disease, and not surprisingly, these patients took
longer to improve. Using the pneumonia severity
index score, which accounts for age, comorbidity,
abnormal vital signs, and laboratory data, the pa-
tient described in this article would be considered
at high risk for death and complication with an
estimated mortality of 9%.4 Using a combination of
defervescence, resolution of tachycardia, tachy-
pnea, and hypoxemia as markers of clinical stabil-
ity, a patient like ours should respond within 4 days
(with a range of 2–7 days). On the basis of these
data—and the discrepancy between the patient’s
severe illness and relatively minor pulmonary infil-
trates—it seems reasonable to have considered this
patient as failing CAP therapy as early as the fourth
day of hospitalization.

In approximately 10% of hospitalized patients
with CAP, the clinical course is protracted.5 When
patients do not improve as quickly as expected, the
reasons that could explain this should be investi-
gated. In a cohort of 49 patients with CAP who
failed therapy the most common reasons for failure
to improve were severity of the pneumonia and
drug resistance.6 A multicenter study found that the
incidence of resistance to penicillin by Streptococ-
cus pneumoniae, the most common bacterial
pathogen in CAP, was 30%, with a 4% in vitro re-
sistance rate to ceftriaxone.7 How well in vitro re-
sistance predicts clinical response, however, is un-
clear. Risk factors for antibiotic resistance include
close exposure to children, recent antibiotic use,
and recent hospitalization. Immunosuppressive
conditions should also be considered in patients
who fail to improve. Suppurative complications of
pneumonia—such as empyema, parapneumonic
effusion, and lung abscess—also delay recovery.

Another consideration in a patient with what
appears to be a nonresolving pneumonia with pleu-
ral effusion is that the initial diagnosis is incorrect
and the cause is extrathoracic. Pulmonary and car-
diac diseases account for more than 90% of effu-
sions, whereas less than 5% of pleural effusions
result from intraabdominal causes.8 When should
intraabdominal diseases be sought in patients with
an effusion, fever, dyspnea, and cough? Light sug-
gests that intraabdominal pathology should be in-

vestigated in patients who have pleural effusions
without significant parenchymal disease.8 This
point is underscored by the experience of our pa-
tient, whose chest radiographs showed, despite
clinical decline, minimal airspace disease.

Several abdominal entities cause pleural effu-
sion. Pancreatitis, either acute or chronic, with
pseudocyst formation is the most common abdom-
inal cause of exudative pleural effusions. Approxi-
mately 10% of patients with pancreatic disease will
develop effusions, usually left-sided.9 These left-
sided effusions are also seen in splenic abscesses,
usually as a result of endocarditis. Intrahepatic ab-
scess is associated with effusions in 20% of pa-
tients.10 A subphrenic abscess, as seen in our pa-
tient, is an uncommon cause of exudative pleural
effusions. Historically, subphrenic abscesses re-
sulted from a perforated viscus, with ruptured ap-
pendicitis the most common cause,11 followed by
perforated peptic ulcers and biliary tract disease.
With the advent of antibiotics, the causes of sub-
phrenic abscess changed considerably, with the
majority of current cases resulting from postsurgi-
cal complications.12 The findings of a chest radio-
graph are abnormal in 80% of patients with sub-
phrenic abscess;12–14 an elevated hemidiaphragm
and pleural effusion are found in the majority of
cases. The symptoms of a subphrenic abscess are
nonspecific, and patient’s complaints are equally
split between predominantly thoracic and predom-
ninantly abdominal complaints.15

Appendicitis, a common disease predomi-
nantly of the young, may lead to atypical presenta-
tions in older individuals. In a retrospective analysis
of 113 patients older than 60 years with appendici-
tis, 70% presented in an atypical fashion.16 Typical
symptoms include right lower quadrant pain, fever,
anorexia and a white blood cell count greater than
10,000/mL. Fever was the most frequently absent
symptom, seen in only 37% of older patients. In this
cohort, approximately one third of older patients
waited more than 48 hours prior to presentation.
The time between symptom onset and clinical pre-
sentation is a strong predictor of perforation risk.17

As in this case, roughly 2% of patients with acute
appendicitis will present with perforation and ab-
scess formation.18 In such patients the manage-
ment is initially conservative. Percutaneous drain-
age and broad spectrum antibiotics are the
treatment of choice, followed by an interval appen-
dectomy in 6 –12 weeks.19 The rationale for delayed
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surgery is that earlier surgery may disseminate a
localized inflammatory process.20

Community-acquired pneumonia is a more fre-
quent cause of hospital admission than is intraab-
dominal abscess. Physicians often face the dilemma
of when to pursue alternative diagnoses after a
patient who is thought to have an atypical presen-
tation of a common disease (ie, CAP) fails to re-
spond to conventional therapy. Although clinicians
learn that right upper quadrant pain may be a
symptom of pneumonia, our patient revealed that
abdominal causes may mimic pneumonia and pro-
duce a pleural effusion. Determining whether the
primary disease originates above or below the dia-
phragm is critical to guiding therapy. When pa-
tients fail to respond adequately to therapy, clini-
cians should set a low threshold for deciding to
image the abdomen in a patient with modest pul-
monary infiltrates, pleural effusion, and abdominal
pain.
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