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A 34-year-old man with paraplegia after a
snowmobile accident came to the emergency de-
partment with a three-day history of fever, ma-
laise, and abnormally colored urine. Moderate
abdominal pain and anorexia had developed one
day before his visit. The patient did not have
headache, neck stiffness, photophobia, shortness
of breath, nausea, vomiting, diarrhea, jaundice,
or weight loss.

I need to know more about the character of the
abdominal pain. This patient’s paraplegia might in-
fluence the development and localization of his ab-
dominal pain. The fever, malaise, and abnormal
urine color immediately raise the possibility of a uri-
nary tract infection. Patients with pyelonephritis may
present not only with abdominal pain but also with
an acute abdomen, so his symptoms, including the
abdominal pain, could be explained by a urinary tract
infection. I would like to know whether he has any
flank pain or has had previous urinary tract infec-
tions, and how long he has had paraplegia.

The patient had a history of catheter-related
urinary tract infections and relied on intermit-
tent self-catheterization for urinary drainage. He
said that the present episode differed from his
previous urinary tract infections in that he had
more abdominal discomfort and anorexia this
time. He did not have flank pain, nor did he have
a history of nephrolithiasis, hepatitis, pancreati-
tis, or cholecystitis. The snowmobile accident,
which had occurred one year earlier, left him with
deficits below T7 on the left side of his body and
T9 on the right. A tear of the thoracic aorta had
been repaired without grafting after the acci-
dent. The patient did not use intravenous drugs
or drink much alcohol.
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His history of urinary tract infections despite the
use of catheterization is not surprising. I immediate-
ly wonder about two diagnoses; neither is very likely,
but both should be considered. First, trauma to the
distal urinary collecting system may have led to a
urethral tear. The second and more worrisome pos-
sibility is bladder perforation. When the bladder is
distended with urine, the wall is much thinner and
can readily be perforated by catheterization. If the
urine was infected when the bladder wall ruptured,
acute peritonitis would result. The fact that the pa-
tient has had a tear of the thoracic aorta is impor-
tant, since this must have been repaired immediately.
Infections involving the aorta are more likely to oc-
cur after emergency surgical intervention than after
elective surgery, as is also the case for aneurysm repair.
In addition, damage of any kind to the aorta raises
the possibility of a subsequent fistula to a nearby or-
gan. At this point, however, I would focus principally
on the possibility of a urinary tract infection.

The patient’s temperature was 38.8°C
(101.9°F), the blood pressure was 126/68
mm Hg, the pulse rate was 95 beats per minute,
and the respiratory rate was 16 per minute. He
appeared ill. The oropharynx was without exu-
dates, and the neck was supple. The chest was
clear on auscultation; the heart sounds were reg-
ular, and there was no murmur. The patient’s
upper abdomen was diffusely tender, with the
greatest discomfort in the right upper quadrant.
Palpation of the left lower quadrant elicited pain
in the right upper quadrant. There was no re-
bound tenderness, but the patient did have guard-
ing. No organomegaly was apparent, and bowel
sounds were present. On percussion of the back,
the patient had tenderness in the right axilla that
radiated to the flank. His legs were atrophic, but
there was no cellulitis or edema. No splinter
hemorrhages or Osler’s nodes were seen. A rectal
examination revealed decreased tone, no blood,
and no masses. Sensation and movement were
diminished below the level of T7. The skin was
not jaundiced, and there were no rashes or decu-
bitus ulcers.

Given the patient’s high temperature, I would
have expected a faster pulse rate. Although this is a
young man who may have a vigorous cardiovascular
system and thus a slower heart rate, a temperature—
pulse dissociation may occur with any type of enteric
fever or atypical pneumonia, such as Q fever, legionel-
losis, and chlamydial pneumonia. However, the most
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common reasons for a normal heart rate in a febrile
patient are the use of beta-blockers and pacemakers,
as well as just normal variation. Thus, this finding
may not be useful.

It is of interest that palpation of the left lower
quadrant elicits pain in the right upper quadrant,
and I wonder whether this is a manifestation of im-
paired innervation of the abdominal wall resulting
from the accident. The search for rebound tenderness
as a means of assessing whether peritoneal irritation
is present should perhaps be discarded, since it causes
discomfort to the patient and produces no clinically
useful findings. The examiner can learn just as much
by a careful evaluation for localized abdominal rigid-
ity. Because of the marked tenderness in the patient’s
right upper quadrant, I will assume that peritoneal ir-
ritation is a possibility. The presence of bowel sounds
indicates that peritonitis, if present, is not advanced.

In this patient, the worst-case scenario would be
bladder perforation, with exposure to infected urine
leading to generalized peritonitis. However, there are
several more probable diagnostic considerations. The
first is diverticulitis, though it is rather uncommon
in patients of this age. The pain in the right upper
quadrant raises the possibility of gallbladder disease.
This, too, is relatively unusual in a patient of this age.
Given the degree of abdominal tenderness, we must
not rule out appendicitis, because it is the most com-
mon cause of an acute abdomen at any age. In addi-
tion, acute pyelonephritis can cause both abdominal
pain and an acute abdomen; thus, this diagnosis still
needs to be strongly considered. Finally, an endovas-
cular infection is not an unreasonable consideration,
given the patient’s history of aortic trauma. My chief
concern at this point, however, would be whether he
has an acute abdomen. I would be interested in see-
ing the results of a urinalysis, a complete blood
count, and an imaging study of the urinary tract.

The patient’s white-cell count was 10,300 per
cubic millimeter, with a differential count of 90
percent neutrophils, 6 percent lymphocytes, 4 per-
cent monocytes, and no band forms. The hemo-
globin level and hematocrit were normal. A urine
specimen obtained by catheterization revealed
25 to 50 leukocytes, occasional red cells, and
moderate numbers of bacteria per high-power
field. Nitrite was absent, whereas leukocyte ester-
ase was present in trace amounts. The serum
electrolyte levels were normal. The blood urea
nitrogen and serum creatinine, glucose, biliru-
bin, alkaline phosphatase, aspartate aminotrans-
ferase, amylase, and lipase levels were all normal.
The findings on a chest film and electrocardio-
gram were normal.

Even in patients with bladder perforation, it is of-
ten possible to retrieve urine from the bladder. The
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characteristics of this patient’s urine are quite com-
patible with those of a urinary tract infection. Acute
cholecystitis and cholangitis seem much less likely
given the normal serum liver-enzyme levels. At this
point, I would assume that the patient has a urinary
tract infection, and I would obtain blood and urine
cultures and treat him accordingly. Although the ab-
dominal pain is compatible with the presence of
acute pyelonephritis, I would proceed very cautious-
ly in view of the timing of his symptoms. I would
observe him very closely in the hospital — perhaps
even in an intensive care unit — for further perito-
neal signs or blood loss.

Intravenous ampicillin and gentamicin were
begun for empirical treatment of a urinary tract
infection, and intermittent bladder catheteriza-
tion was continued. The patient’s urine culture
contained more than 100,000 colony-forming
units of Klebsiella pnewmoniae, but blood cul-
tures had no growth. Urinary abnormalities sub-
sequently decreased with antimicrobial therapy,
and a culture of urine obtained after two days of
antimicrobial therapy revealed no evidence of
bacteria. The patient, however, remained ill. His
abdominal pain, anorexia, fever, and abdominal
guarding persisted. Bowel sounds remained ac-
tive. A surgical consultation was requested.

Obtaining a surgical consultation is a very wise
course of action. The initial urine culture confirms
the presence of a urinary tract infection, but in view
of the continued abdominal pain and marked ten-
derness, I wonder whether the patient’s symptoms
can be entirely explained by the presence of acute
pyelonephritis. I think that urinary tract infection,
even upper tract disease, has become increasingly
unlikely as the sole cause of his problems. Depend-
ing on the surgeon’s opinion, I think abdominal im-
aging would be appropriate. In addition, frequent
assessments of the hematocrit, white-cell count, and
renal function are in order.

During the next three days, the patient’s white-
cell count, hematocrit, and serum creatinine level
remained stable. Abdominal ultrasonography, ab-
dominal spiral computed tomography (CT), and
radionuclide imaging of the hepatobiliary system
revealed no clear evidence of cholecystitis, neph-
rolithiasis, appendicitis, or other abdominal ab-
normalities. In view of the nonspecific findings,
the surgical consultant thought that exploratory
surgery was unwarranted.

A normal radionuclide scan in the presence of
these liver-function findings effectively rules out acute
cholecystitis. A contrast-enhanced spiral CT scan is
useful in diagnosing periappendiceal and peridiver-
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ticular abscesses and might be expected to identify a
collection of fluid if it was present in this patient. I
would repeat a rectal examination to determine
whether there has been any change, given the possi-
bility of a retrocecal collection of fluid due to a rup-
tured appendix. The normal ultrasonographic find-
ings essentially rule out nephrolithiasis. However,
peritonitis could not be excluded on the basis of any
of the tests performed. The surgical consultant ap-
parently thought that the physical findings were not
consistent with the presence of peritonitis; other-
wise, I would have expected him or her to have rec-
ommended surgical exploration.

I am still primarily worried about the possibility
of peritonitis caused by perforation of a colonic di-
verticulum or the appendix. In addition, I remain
concerned that the previous aortic injury is related
to his current symptoms. At this point, I think one
of two diagnostic approaches is in order: perform
magnetic resonance imaging of the abdomen with
gadolinium-enhanced angiographic imaging or go
directly to surgical exploration of the abdomen.

On hospital day 5, the patient’s white-cell
count increased to 11,700 per cubic millimeter.
He was taken for exploratory laparoscopy, and a
perforated appendix was found. Postoperatively,
his fever and abdominal pain resolved.

COMMENTARY

As Silen has commented, “the vast majority of di-
agnoses of patients with acute abdominal pain are
still made on the basis of a careful history and phys-
ical examination. The major delays in diagnosis to-
day are those imposed by the need that some feel to
obtain special complicated tests and X-ray examina-
tions.”! Neither the clinicians caring for the patient
under discussion nor the discussant relied exclusively
on the results of the sophisticated tests performed,
all of which were unrevealing. The history of the pa-
tient’s present illness and findings on the physical ex-
amination both suggested a diagnosis other than a
catheter-related urinary tract infection. The correct
diagnosis was eventually made during surgical explo-
ration, albeit after some delay.

This delay in diagnosis was caused by several fac-
tors, the most important of which was perhaps the
presence of abnormal findings on urinalysis in the
context of frequent urinary-catheter use. Urinary cath-
eters are a leading cause of infection.? This is especial-
ly true for patients with spinal cord injuries, in whom
infections related to urinary catheters account for
approximately half of all life-threatening bacteremias.?
Though several methods, including intermittent self-
catheterization, reduce the risk of catheter-related
bacteriuria,** this complication has substantial con-
sequences.>¢-8 Intermittent catheterization is perhaps
the best method of urinary drainage in patients with

spinal cord injuries®%!0 and appears to reduce the
risk of bacteriuria, as compared with the use of an in-
dwelling catheter.” However, because the incidence
of bacteriuria is about 1 to 3 percent per insertion,
bacteriuria develops within a few weeks in most pa-
tients.2 Furthermore, it is difficult to assess whether
the microorganisms often found in the urine of a
catheterized patient cause any symptoms, because, as
the discussant mentioned, patients with spinal cord
injuries may have atypical clinical findings.3

Indeed, the findings in this patient fit a predefined
pattern: fever, cloudy urine, and an abnormal urinal-
ysis in a man with paraplegia who required intermit-
tent catheterization should be considered to indicate
a symptomatic urinary tract infection until proved
otherwise. Nonetheless, the clinicians found two
clues that militated against an exclusive diagnosis of
urinary tract infection. First, the patient said that he
had not had abdominal pain or anorexia during pre-
vious urinary tract infections. Second, the degree of
abdominal pain and tenderness was out of propor-
tion to that encountered in most patients with uri-
nary tract infections.

One could argue that the diagnosis of appendicitis
should have been made before perforation occurred,
because appendicitis is common and clinicians have
been exhorted to have a low threshold for consider-
ing it as a cause of abdominal pain.!! However, the
diagnosis of appendicitis can be elusive preoperative-
ly, as attested to by the frequency with which the
clinical diagnosis is missed.!? Furthermore, the phys-
ical findings can be confusing in patients with and
in those without an intact spinal cord. Most patients
with paraplegia retain limited abdominal somatic sen-
sation and are often able to report generalized ab-
dominal pain, but they may not be able to specify its
location.!? In addition, rigidity of the abdominal wall
is not a dependable sign of peritonitis in patients with
paraplegia.l* As we saw in this case, the diagnosis of
appendicitis becomes even more challenging in the
presence of coexisting conditions that may cause ab-
dominal discomfort, such as urinary tract infection.

What, then, can clinicians do to increase their di-
agnostic accuracy with respect to patients with para-
plegia who are suspected of having an acute ab-
dominal process? Abdominal pain accompanied by
anorexia, increased spasticity of the legs, or auto-
nomic dysreflexia (e.g., hypertension, headache, and
post-gustatory hyperhidrosis) should alert the physi-
cian to the presence of serious abdominal abnormal-
ities.1315 Although nondiagnostic in the case under
discussion, imaging techniques may provide objec-
tive evidence of an acute abdominal process. Ultra-
sonography, although of value, has been displaced
by the more accurate appendiceal CT.1

The delay in diagnosis in this patient led to ap-
pendiceal perforation, a condition associated with a
greater risk of postoperative complications than sim-
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ple appendicitis.!®-'7 Nevertheless, the correct diag-
nosis was eventually made and the patient did well
postoperatively. It is noteworthy that neither the cli-
nicians who cared for the patient nor the discussant
fell into the trap of assuming that the patient had
only a urinary tract infection. The clinicians aggres-
sively pursued the possibility of a surgical problem
by closely observing him in the hospital, performing
several imaging studies, and obtaining a surgical
consultation. Finally, both the patient’s physicians
and the discussant relied on a careful history taking
and repeated physical examination to help them
chart the proper course of action. But lest we feel
too proud, let us remember the words of Sir Zach-
ary Cope: “One often, if not always, learns more by
analyzing the process of and detecting the fallacy in
an incorrect diagnosis than by taking unction to
oneself when the diagnosis proves correct.”!
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