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A 30-year-old nonimmunocompromised woman devel-
oped chronic gastrointestinal dysmotility as a conse-
quence of acute cytomegalovirus infection. The acute
nature of the infection was documented by high immu-
noglobulin M antibody titer to cytomegalovirus (CMV);
the chronicity of the infection was shown by persis-
tence of CMV in biopsy specimens of her gastrointesti-
nal tract over a 2/,-year period. Gastrointestinal dysmo-
tility was confirmed by delayed emptying on gastric
nuclear scintigraphy, by retrograde propagation of
migrating myoelectric complexes on small intestinal
manometry, and by presence of tachygastria on cutane-
ous electrogastrography. The patient’s nausea, vomit-
ing, abdominal pain, and early satiety resolved after a
short course of treatment with leuprolide acetate but
returned after medication was discontinued. Her symp-
toms persisted despite clearance of CMV from the
gastrointestinal tract after a course of treatment with
ganciclovir. These observations show that acute CMV
infection can cause gastrointestinal dysmotility in non-
immunocompromised individuals and that the distur-
bance in gastrointestinal motor function may persist
for years after viral infection of the gastrointestinal
tract has been eradicated.

Delayed gastric emptying as a consequence of acute
viral gastroenteritis has been recognized for nearly
three decades.! A growing number of viruses have been
implicated including herpes zoster,? Epstein-Barr vi-
us,3 cytomegalovirus (CMV),%8 rotaviruses,” and Nor-
walk and Hawaii viruses.® In most instances, the delay in
gastric emptying is transient and returns to normal after
the patient recovers from the viral infection.”8

Although viral infection is suspected as the cause of
chronic gastroparesis and intestinal dysmotility in some
patients who present with an acute onset of nausea and
vomiting, such an association is not substantiated in the
medical literature and is difficult to prove in a clinical
setting. An acute attack of nausea, vomiting, and abdomi-
nal distention is usually viewed as a self-limited viral

illness, and extensive and expensive diagnostic studies
into the viral etiology of the illness are not pursued.
When the symptoms become chronic, months to years
later, the patient may no longer shed the virus, and its
recognition by culture or histological methods may be
impossible. This case report describes a patient who
developed chronic gastrointestinal dysmotility as a conse-
quence of acute CMV-induced gastroenteritis. The patho-
physiological effect of the virus was documented by the
development of delayed gastric emptying, by production
of tachygastria, and by abnormal propagation of migrat-
ing myoelectrical complexes in the small intestine.

Case Report

A 30-year-old female greenhouse manager was hospital-
ized at Indiana University Medical Center in March 1992 for
nausea, vomiting, and abdominal pain. She was in good health
until Christmas of 1991, when she noted the onset of an upper
respiratory tract infection. One week later, she noted nausea,
vomiting, and abdominal pain. Her upper respiratory tract
symptoms resolved but her nausea and vomiting continued,
and she was hospitalized twice at a community hospital.
Ultrasonography of the gallbladder, computerized tomography
scans of the abdomen and head, hepatobiliary scan, upper
gastrointestinal endoscopy, and air-contrast barium enema
examination showed no abnormalities. Laboratory evaluation
showed an immunoglobulin (Ig) M level of 1270 mg/dL
(normal, 650-1600), IgA level of 135 mg/dL (normal, 60-
350), and IgM level of 331 mg/dL (normal, 50-300). An
enteroclysis study showed mucosal thickening in the jejunum.
An exploratory laparotomy was performed, and no anatomic
abnormalities were noted. A feeding jejunostomy tube was
placed, and a full-thickness intestinal biopsy specimen was
obtained, which was normal on histological examination.

On transfer to Indiana University Medical Center, the
patient’s vital signs were normal. A head and neck examination
showed no adenopathy. The lungs were clear, and cardiac
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examination showed no murmurs. There were hypoactive
bowel sounds on abdominal examination, but no tenderness.
The liver was not enlarged, and there was no splenomegaly.
Rectal examination showed no abnormalities.

Review of the patient’s medical history showed that she had
been in good health, except for one episode of facial herpes
zoster 2 years earlier. The laboratory evaluation was consistent
with an acute viral infection. The serum alanine aminotransfer-
ase level was 139 IU/L (normal, 0~35); aspartate aminotransfer-
ase 76 IU/L (normal, 25-45); and ~vy-glutamyl transpeptidase
99 IU/L (normal, 5-55). White blood cell count was 6800,
with 47% lymphocytes, 2 monocytes, and 4 eosinophils. A
qualitative mononucleosis antibody was negative. Epstein—
Barr virus IgM serology titer was 1:10, and IgG titer was
1:640. The CMV IgM titer was 1:80, and CMV IgG enzyme
immunoassay quantitative index was 3.00. A nuclear gastric
emptying scintiscan, using radio-labeled egg whites, showed
delayed gastric emptying with 63% retention at 60 minutes
(normal, 21%-45%) and 29% retention at 90 minutes (nor-
mal, 8%-28%). An upper gastrointestinal endoscopy showed
mild prepyloric edema. Biopsy specimens of the antrum
showed chronic inflammation, and no Helicobacter pylori was
visualized. Cultures of the antral biopsy specimens grew CMV
(Table 1). A small intestinal manometry (April 1992) was
performed by placing an eight-lumen multiport perfusion
catheter near the ligament of Treitz under fluorosopic control.
The patient was placed in the supine position, and the
recording was continued for 4—6 hours in the fasted state and
for 1-2 hours after oral ingestion of a test meal consisting of
one carton of Resource Plus (Sandoz Pharmaceuticals, East
Hanover, NJ). The manometry study showed no abnormalities,
with normal aboral propagation of migrating myoelectric
complexes during fasting (Figure 1). Cutaneous electrogastrog-
raphy was performed by placing four bipolar recording and one

Table 1. Results of Viral Culture for CMV From Blood
or Endoscopically Obtained Biopsy Specimens

Date Site Result
3/28/92 Blood -
3/30/92 Stomach +
5/29/92 Stomach +

11/19/92 Stomach +

11/19/92 Stomach -
2/25/93 Stomach +
2/25/93 Blood -
3/3/93 Stomach -
3/18/93 Small intestine

12/13/93 Stomach -

12/15/93 Colon +

12/21/93 Biood -

12/93 Intravenous ganciclovir treatment

12/93 Intravenous ganciclovir treatment
1/13/94 Colon -
7/29/94 Rectum -
8/2/94 Stomach -

11/17/94 Cecum -

12/12/95 Colon -
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ground electrode on the upper abdomen in a line parallel to the
longitudinal axis of the stomach (Sandhill Scientific, Littleton,
CO). Gastric myoelectrical activity was recorded continuously
for 60 minutes in the baseline state and for an additional 60
minutes after ingestion of a light meal consisting of one cup of
instant soup. Preprandial and postprandial recordings were
digitized at 4.27 Hz, and the signal was subjected to autoregres-
sive spectral analysis, The electrogastrogram was abnormal and
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Figure 1. (A) Small intestinal manometry performed approximately 3
months after the patient presented with nausea, vomiting, and
abdominal pain. Five recording channels are shown. Note the normal
orderly progression of the migrating myoelectrical complexes from
proximal to distal recording sites. The onset of the complex in each
recording channel is shown by arrows. The remainder of the fasting
pattern, as well as the postprandial recording, was normal. (B) Small
intestinal manometry performed 15 months after the onset of the
patient’s illness. Six recording channels are shown. Each arrow
designates the onset of a migrating myoelectrical complex. Note the
disorganized propagation of the complex. The complex shows a
premature onset in the fourth recording channel. From this point, the
complex shows an abnormal retrograde propagation into channel 3
but no further propagation into channels 2 and 1. The distal aboral
propagation of the complex from channels 4-6 is normal. No complex
is recorded in either channel 1 or 2.
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showed replacement of the normal gastric myoelectrical rhythm
of 3 cycles per minute (cpm) by an accelerated 5—9-cpm
rhythm, i.e., tachygastria (Figure 2). The patient’s symptoms
improved spontaneously. She was able to eat some solid food
and was discharged from the hospital.

Several weeks later, the patient’s emeses returned, and she
was treated with an erythromycin suspension, 200 mg orally
four times daily. Upper gastrointestinal endoscopy (May 1992)
showed no abnormalities. Endoscopic biopsy specimens of the
antrum and small intestine were normal on histological
examination, but cultures of the antral biopsies grew CMV. A
CMV serology titer (IgM) was 1:10. A gastric emptying
scintiscan (]une 1992) was attempted but could not be
performed because the patient vomited. A human immunodefi-
ciency virus titer was nonreactive. Jejunostomy tube feedings
were resumed. Over the next 3 months, the patient was also
treated with bethanechol and promethazine, neither of which
were satisfactorily able to control her vomiting,.

Eight months after the onset of her illness (August 1992),
treatment with leuprolide, 0.5 mg subcutaneously every day,
was initiated. Within 2 weeks after initiating treatment, the
patient noted an improvement in her nausea and a diminution
in her vomiting. Her appetite improved, and she was able to eat
all food items, except ice cream. Within 1 month of starting
leuprolide treatment, her menses stopped and she began
experiencing hot flashes. Estrogen supplementation was initi-
ated. An upper gastrointestinal endoscopy (November 1992)
showed mild erosive antritis and duodenal erythema. Biopsy
specimens of the antrum and small intestine showed mild,
chronic inflammation of the antrum and intestinal metaplasia.

Figure 2. Cutaneous electroga-
strography performed during the
patient’s initial hospitalization.
Representative preprandial and
postprandial analog recordings
are shown on the right. The
autoregressive analysis of the
analog signal is shown on the
left. The preprandial analog re-
cording (lower right) shows an
accelerated gastric myoelectri-
cal rhythm (tachygastria) of 8
cpm. The postprandial analog
recording (upper right) shows a
rhythm of 3 cpm. The autore-
gressive analysis (left) of the
entire recording shows that the
accelerated gastric rhythm of 8
cpm gradually slows down and
that, after the test meal has
been consumed, a predominant
gastric rhythm of 3-4 cpm is
recorded.
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CMYV was isolated from cultures of the antral biopsy specimens.
The patient was eating with minimal vomiting, and at her
request the jejunostomy feeding tube was removed. Because of
her concern over the medication’s potential side effects,
leuprolide treatment was discontinued after 3 months of
treatment (December 1992). She was able to enjoy her
Thanksgiving and Christmas meal celebrations with no nausea
or vomiting.

Approximately 2 months after discontinuing leuprolide
treatment (January 1993), her menses returned and 1 month
later (February 1993) her nausea and vomiting resumed.
Fourteen months after the original onset of her illness, she was
hospitalized for dehydration caused by vomiting. A gastric
emptying scintiscan was unsuccessful because the patient
vomited the test meal. Upper gastrointestinal endoscopy
showed mild erosive antritis. Specimens of the antrum taken
for viral culture grew CMV. An enteroclysis study showed
normal findings. The patient underwent an exploratory lapa~
rotomny with adhesiolysis, full-thickness biopsy of the small
intestine, and construction of a surgical jejunostomy feeding
tube. Histological examination of the full-thickness intestinal
biopsy sample showed no abnormalities. Cultures of the
intestinal biopsy were likewise normal. A small intestinal
manometry (March 1993) showed abnormalities in the migrat-
ing myoelectrical complexes that included retrograde propaga-
tion {Figure 1), failure of propagation of the complex, simulta-
neous onset in several recording channels, or unusually low-
amplitude contractions. Treatment with leuprolide acetate, 1
mg per day subcutaneously, was initiated.

Seventeen months after the onset of her illness, the patient

8cpm

( ,I“’"V

. : i TR A A A pnn
e e e TN ™ &#‘NM’ - \f o MR,
LYV SN PO -
[eS—
1 min

FREQUENCY (CPM)



956 NOWAK ET AL.

was hospitalized (May 1993) at another institution for nausea,
vomiting, and abdominal pain. Antral biopsy and small
intestinal biopsy specimens obtained during an upper gastroin-
testinal endoscopy showed no growth of CMV. A gastric
emptying scintiscan showed delayed gastric emptying with
50% activity remaining in the stomach after 2 hours (normal,
53%-76%) and 54% after 4 hours (normal, 09%-44%).
Leuprolide treatment was discontinued, and the patient was
maintained on jejunostomy tube feedings. Treatment with
both cisapride and misoprostol was administered, with no
appreciable relief of her symptoms.

Nearly 2 years after the onset of her illness, she was
hospitalized with abdominal pain (December 1993). A colonos-
copy showed a normal terminal ileum and normal right and
transverse colons. Multiple ulcers, ranging in size from 2 to 15
mm, were noted in the sigmoid colon and proximal rectum.
Biopsy specimens showed mild nonspecific inflammation on
histological examinations. No viral inclusions were seen.
Cultures of the colonic biopsies grew CMV. The patient
underwent a 20-day course of intravenous ganciclovir, with
partial relief of her abdominal pain. One month later, flexible
fiberoptic sigmoidoscopy showed no abnormalities. No histo-
logical changes were noted in the sigmoidoscopic biopsy
specimens, and the viral cultures of the sigmoidoscopic
specimens showed no growth.

Nearly 32 months after the onset of her illness (July 1994),
the patient continued to vomit. Treatment with domperidone
was initiated but discontinued after 3 weeks because of
headaches. An upper gastrointestinal endoscopy and colonos-
copy showed normal findings. Because of continued abdominal
pain and vomiting, a Hickman catheter was placed and total
parenteral nutrition was initiated. Over the subsequent 3
months, the patient was hospitalized three times because of
bacteremia and sepsis. After the third bout of sepsis, total
parenteral nutrition was discontinued and the Hickman cath-
eter removed. A colonoscopy performed 35 months after the
onset of her illness (November 1994) was normal, and
colonoscopic biopsy specimens showed no CMV on culture.
Treatment with leuprolide, 0.5 mg/day subcutaneously, was
initiated. Over the next several months the dose was gradually
increased to a dose of 1 mg/day. One year later (December
1995), the patient complained of rectal bleeding. A colonos-
copy showed no abnormalities. Colonoscopic biopsy specimens
were normal on histological examination, and cultures of
colonoscopic specimens were negative for any viruses.

The patient’s nausea continues to the present day, more than
6 years after onset of her illness. She is unable to eat either solid
or liquid food without vomiting. She vents her gastrostomy
tube several times per day to obtain relief from gastric
retention. Nutrition is maintained by constant infusion of an
elemental diet through a surgically placed jejunostomy tube.
She is being treated with leuprolide, oxycodone, acetamino-
phen, promethazine, and meperidine, and she is currently
awaiting surgical placement of an artificial gastric pacemaker.
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Discussion

The present case is unique in that it describes a
previously healthy woman in whom chronic gastrointesti-
nal dysmotility developed as a consequence of an acute
CMYV infection. The acute nature of the infection was
documented by the positive IgM serology for CMV (1:80
titer). The chronicity of the infection was evidenced by
the culture of CMV from endoscopically obtained antral
biopsy specimens on several occasions and from speci-
mens of colonic ulcers nearly 25 months after the onset of
her illness. After treatment of the CMV infection with a
course of intravenous ganciclovir, the colonic ulcers
resolved and gastric and colonic biopsy specimens no
longer grew CMV on culture, although the patient's
symptoms continued.

Disordered gastrointestinal motility was documented
by the consistent delay in gastric emptying shown on
gastric emptying scintiscan for the initial 17 months after
the onset of her illness. At times the patient’s nausea and
vomiting were so severe that she could not even tolerate
the ingestion of the test meal without vomiting. Cutane-
ous electrogastrography showed that an accelerated gas-
tric rhythm (tachygastria) of 6-8 cpm had replaced the
normal 3-cpm electrical rhythm of the stomach. Tachygas-
trias have been shown to be associated with nausea and
vomiting in human subjects,” and it is likely that the
infecting CMV altered gastric emptying and produced
nausea and vomiting by altering the intrinsic myoelectri-
cal rhythm of the stomach. Finally, the patient initially
showed no evidence of dysmotility involving the small
intestine at the onset of her illness. She was initially able
to tolerate jejunostomy tube feedings without vomiting.
A small intestinal manometry 5 months after the onset of
her illness showed normal aboral propagation of the
migrating myoelectrical complexes. Another small intes-
tinal manometry was performed nearly a year later when
total parenteral nutrition was begun because of the
patient’s inability to tolerate her jejunostomy tube
feedings. This study showed disordered small intestinal
motility with retrograde propagation of the migrating
myoelectrical complexes.

Unlike the index case who had an elevated IgM titer
antibody to CMV, serological studies of patients with
suspected postviral gastrointestinal dysmotility are of
limited value and may simply show evidence of previous
exposure to the agent. In a retrospective study of 103
patients with gastroparesis, evidence of a presumed viral
illness could only be identified in 7 individuals.!?
Autonomic neuropathy was found in all the 3 patients
who underwent studies of autonomic function.!® This
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observation lends credence to the notion that an auto-
nomic neuropathy might be responsible for postviral
gastroparesis. Such autonomic dysfunction and gastroin-
testinal dysmotility involving the stomach, small intes-
tine, and colon has been described in patients as a
consequence of infectious mononucleosis (Epstein-Barr
virus infection).S'4 Sonsino et al.!! described a 2-month-
old male infant in whom intestinal pseudo-obstruction
developed as a consequence of acute CMV infection. The
diagnosis was confirmed by the demonstration of CMV-
specific intranuclear inclusions in the myenteric plexus
neurons in tissue obtained from a rectal biopsy.

CMV infection generally presents as a mononucleosis-
like syndrome in healthy adults. Serious and life-
threatening infections of the gastrointestinal tract typi-
cally occur in patients who are immunocompromised.
However, invasive and ulcerative disease of the gastroin-
testinal tract caused by CMV has been reported in healthy
adults. Many reports show that CMV infection can
produce ulceration in the esophagus,12 stomach, 1314
15-17 and colon!®-22 in nonimmunocompro-
mised individuals. However, chronic gastrointestinal

small intestine,

dysmotility as a consequence of an acute CMV infection
in a nonimmunocompromised patient has not been
reported.

The diagnosis of gastrointestinal CMV infection in our
patient was based on the isolation of the virus from
mucosal biopsy specimens from the stomach and colon,
but no histopathologic changes indicative of CMV
infection were found on microscopic examination, The
“classic” changes of CMV infection consist of cytomegaly,
intranuclear Cowdry A type inclusions, and intracytoplas-
mic inclusions.?® In reality, classic inclusions are rarely
found in mucosal biopsy specimens from the gastrointes-
tinal tract.?? In an autopsy study of 502 unselected
patients, viral culture was six times more sensitive than
histological examination in determining the presence of
CMV infection.?42% This observation is similar to one in a
previously reported case of colonic CMV infection.!?

The present patient initially achieved a beneficial
therapeutic response to treatment with leuprolide ac-
etate, a compound that has some value in the manage-
ment of patients with refractory nausea, vomiting, and
abdominal pain.?® A similar case and therapeutic re-
sponse to leuprolide acetate was reported by Mathias et
al.,> who described an adolescent femnale subject who
developed chronic gastrointestinal pseudo-obstruction as
a consequence of an acute CMV infection.® These observa-
tions suggest that the use of leuprolide acetate in the
treatment of patients with disordered gastrointestinal
motility requires further scrutiny and investigation.
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