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SUMMARY
Swine flu is a multisystemic disease and can affect the
gastrointestinal system. There are only three published
reports of swine flu cases with acute appendicitis; two
of them in children under 16 years of age. We present
an unusual case of acute appendicitis in a child already
diagnosed with swine flu infection. A 9½-year-old girl
presented with febrile illness and mild abdominal pain.
PCR (+) was positive for H1N1. 3 days after hospital
admission she developed acute appendicitis and was
operated on. On the fourth postoperative day she
developed right upper lobe atelectasis; she was started
on antiviral treatment to which she responded very well.
She was discharged on day 7 without further
consequences in her postoperative course. Children with
swine flu may be susceptible to rapidly deteriorating and
complicated acute appendicitis. This calls for more
caution especially in periods of epidemics.

BACKGROUND
Influenza virus infection is extremely common and
raises global concern due to the increasing preva-
lence of pandemic H1N1 infection. In 2009, the
first influenza pandemic of the 21st century started
with an outbreak of swine origin influenza A
(H1N1)2009 in the southwest of the USA and
Mexico, rapidly followed by cases in Europe.1 2

The clinical presentation of influenza A (H1N1)
is not different from seasonal influenza, with the
majority of cases having mild disease.3 Patients
most often present with the typical symptoms of an
influenza-like illness: fever, cough, sore throat, rhi-
norrhoea, headache, myalgia and malaise.4 5

Gastrointestinal symptoms, such as diarrhoea,
nausea and vomiting, have also been reported.
Mostly in children and young to middle-aged
adults, influenza A (H1N1)2009 can cause a
rapidly progressive pneumonia frequently necessi-
tating admission to the intensive care unit (ICU).5

The diagnosis of severe influenza A (H1N1)2009
is made on clinical grounds and laboratory confi-
rmation. Reverse transcriptase PCR (RT-PCR) is
the most appropriate detection method as it is
rapid, sensitive, specific and scalable.5 6

Swine flu presenting as acute abdomen is not
common. Three patients overall have been
reported.7–9 Until now, only two cases have been
reported in children aged under 16 years.8 9 Two
patients had appendectomy performed.7 8 One was
managed conservatively.9 We present another case
of a young patient with verified H1N1 infection
who presented with acute abdomen, and discuss

aspects of the clinical presentation and manage-
ment of this condition.

CASE PRESENTATION
A 9½-year-old girl was admitted to the paediatric
ward of Penteli Children’s Hospital with a 3-day
history of acute febrile illness. She presented with
cough, headache, chills and general malaise. Her
temperature reached 38°C. She was diagnosed with
a viral upper respiratory infection. She was started
on intravenous fluids and antipyretics. Because of
fear of the ongoing H1N1 epidemic a sample was
sent for testing. On the second day the patient
started having mild abdominal pain with no diar-
rhoea or vomiting, which was attributed to her
viral illness. She was only given clear fluids, by
mouth. The pain started in the epigastrium but
gradually intensified and 24 h later was mainly
located on the right lower abdomen and was sug-
gestive of acute appendicitis. A referral was made
for paediatric surgical consultation. On examin-
ation, the patient had a sinus tachycardia of 151,
blood pressure of 142/76 and a temperature of
38.2°C. There was muscle spasm on the right lower
abdomen, diminished bowel sounds and rebound
tenderness. There were no other abnormalities on
cardiovascular and respiratory examination. An
ultrasound scan demonstrated an enlarged appen-
dix with thickened, inflamed wall and there was a
significant volume of free fluid in the abdomen that
was also confirmed intraoperatively (figure 1).
White cell count was 14.16×109/L and C reactive
protein was greater than 160 mg/L. Initial leucocyt-
osis was followed by leucopenia soon after

Figure 1 Abdominal ultrasound showed an enlarged
appendix with thickened, inflamed wall.
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admission and before the operation. The clinical picture as well
as the findings on the full blood count and ultrasound were sug-
gestive of an acute appendicitis case. A decision was made to
proceed to theatre. The girl’s parents gave consent for an
appendectomy.

INVESTIGATIONS
▸ White cell count—14.16×109/L (day 1), then 4500×109

(day 3)
▸ C reactive protein—>160 mg/L
▸ PCR (+) was positive for Η1Ν1
▸ Chest X-ray (day 1)—normal
▸ Chest X-ray (day 4)—marked interstitial pattern, especially

on the right (figure 2)
▸ Abdominal ultrasound: abdominal ultrasound showed an

enlarged appendix with thickened, inflamed wall and signifi-
cant volume of free fluid in the abdomen (figure 1)

▸ Histopathology report: inflamed appendix

DIFFERENTIAL DIAGNOSIS
▸ Mesenteric lymphadenitis
▸ Perforated appendix
▸ Lower lobe pneumonia
▸ Urinary tract infection

TREATMENT
Intraoperatively, we found an empyema of the appendix. Online
appendix was severely inflamed, gangrenous at the tip with mul-
tiple adhesions to nearby intestinal loops. Appendectomy was
performed. Postoperatively fever persisted. Chest X-ray on the
fourth postoperative day showed a marked interstitial pattern,
especially on the right (figure 2). Because of these findings and
also as a response to the patient’s postoperatively confirmed
positive PCR, she was started on antiviral treatment in addition
to her ongoing antibiotic treatment. Fortunately, the H1N1
infection subsided without further consequences in the patient’s
postoperative course. She was discharged on the seventh post-
operative day well and with no remaining findings on chest
X-ray.

OUTCOME AND FOLLOW-UP
One year after discharge from the hospital our patient is in
excellent clinical condition. Her wounds healed nicely and on

clinical examination there were no symptoms from gastrointes-
tinal or respiratory system.

DISCUSSION
As with any viral infection, there is the possibility of H1N1
being complicated by acute appendicitis. Therefore the diagnosis
of H1N1 influenza virus should not restrict differential diagno-
sis in cases of persistent abdominal pain. Acute appendicitis is
always a possibility, even though the virus mainly causes respira-
tory symptoms and the respiratory system is more severely
compromised.

The first such case reported in the literature was of a
31-year-old man who presented with anorexia and lower
abdominal pain for 12 h. He had tenderness and guarding in
the right iliac fossa with a normal chest examination, and was
diagnosed with acute appendicitis and taken to theatre for open
appendicectomy.7 On day 3 postoperatively, his respiratory func-
tion declined markedly and a day later a nasal swab tested with
real-time RT-PCR was positive for H1N1 infection. Treatment
with high-dose oseltamivir was immediately added to the initial
empirical antibacterial therapy. He rapidly progressed to acute
respiratory distress syndrome with refractory hypoxaemia, and
was transferred to the ICU for ventilation on an oscillator. He
required mechanical ventilation for a total of 32 days and was
discharged from ICU 54 days postoperatively. The histology of
the appendix confirmed acute appendicitis. The authors raised
certain interesting issues relating to diagnosis and management
of their case. Even if H1N1 infection is suspected preopera-
tively, whether an appendicectomy should be safely put off until
diagnosis is established should be questioned. Similarly, there is
uncertainty as to whether the severe respiratory distress that
accompanied this man’s H1N1 infection was in some way exa-
cerbated by his general anaesthetic and the appendicectomy.
General anaesthesia has been recognised to have negative impact
on the course of influenza virus infections. However, in this
case it would be difficult to justify not taking a patient with an
obvious acute appendicitis to theatre on the basis of a low
lymphocyte count. In conclusion, this case report highlights the
impact that H1N1 virus can have on acute surgical emergencies
and how it can complicate the postoperative course.7

Another case was of a 15-year-old girl with an influenza-like
illness and right lower quadrant abdominal pain.8 Acute appen-
dicitis was diagnosed by a CT scan and the patient underwent
emergency appendectomy. Postoperatively, respiratory secretion
samples were sent for swine influenza (H1N1) testing. Her
respiratory fluorescent antibody (FA viral panel) was positive for
influenza A, as was her RT-PCR for swine influenza (H1N1).
The possibility of direct involvement of the appendix with
swine influenza (H1N1) predisposing to early acute bacterial
appendicitis was considered, but RT-PCR of the patient’s appen-
dix was negative. Therefore the authors suggested that the
increased incidence of acute bacterial appendicitis during influ-
enza epidemics/pandemics is not due to direct involvement of
the appendix by the influenza virus. The authors suggested that
acute appendicitis during an influenza epidemic/pandemic may
be a secondary effect of either the immunosuppression by the
influenza virus or the sequential effect of bacterial infection
after the initial viral infection.8

The third patient was a 12-year-old boy who presented with a
history of fever, cold and cough for 3 days.9 He had right lower
quadrant abdominal pain and loose stools for 1 day. The
abdominal pain was a dull ache localised to the right iliac fossa;
it was non-radiating, non-colicky and was associated with vomit-
ing. The patient had a history of appendicitis 4-year earlier that

Figure 2 Chest X-ray on fourth postoperative day showed a marked
interstitial pattern, especially on the right.
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was managed conservatively. Ultrasonography of the abdomen
was suggestive of appendicitis. The child was managed conserva-
tively, started on intravenous fluids, intravenous antibiotics and
oral oseltamivir. Gradually, after 2 days, the fever subsided; the
cough and abdomen pain improved, and the child started
accepting orally. A throat swab for H1N1 returned positive by
RT-PCR. Intravenous antibiotics were stopped on day 3 of hos-
pital stay and the 5-day course of oseltamivir was completed.
The child was discharged on day 6 of hospital stay. Researchers
suggest that many viral infections are associated with lymph
tissue enlargement (hyperplasia of Peyer’s patches), or that they
can cause ulcerations resulting in bacterial infection.
Appendicitis has been associated with a viral prodrome compat-
ible with a viral illness preceding the first symptoms of
appendicitis.9

In the literature review we also found a case of a 32-year-old
primipara who presented at 25 weeks gestation with acute onset
lower abdominal pain, vomiting and low-grade fever.10 The
lower abdominal pain had persisted for 3 weeks and sudden
increase in intensity during the last 1 day warranted her presen-
tation. Examination revealed a pulse rate of 120 bpm and a tem-
perature of 37.8°C; and severe right iliac fossa tenderness with
marked guarding and rebound tenderness. The gravid uterus
was soft with satisfactory fetal assessment. Serial haematological
and biochemical investigations were normal. The general sur-
geons performed a diagnosis of acute appendicitis. At explora-
tory laparotomy, the appendix, pelvic and abdominal cavities
looked normal and the patient underwent an appendicectomy.
Postoperatively, she developed a non-productive cough and sore
throat, with no improvement in her symptoms; she was finally
diagnosed and treated for H1N1 infection.10 We only mention
this case because the symptoms were suggestive of acute appen-
dicitis but, as already stated, this was not proven intraopera-
tively. As a result, this patient should not be added to the other
three previously reported cases.

In all these cases it is difficult to prove whether H1N1 infec-
tion caused the appendicitis or it allowed a bacterial secondary
infection. In our case, testing for H1N1 of the appendix might
have given some clue, but we believe that most likely this would
be negative, as was seen in the second reported case.
Unfortunately, we did not perform this test, because at the time
of surgery we still did not have the results of our patient’s PCR
and the index of suspicion was not high. Moreover, we had
issues of cost and availability of the test performed on the
appendix, and it is questionable whether this knowledge would
influence management of our patient. We believe that in our
case, bacterial secondary infection seems more plausible. In our
opinion, this seems most likely in all three reported cases.
Moreover, our literature review did not reveal any other rela-
tionship between H1N1 infection and appendicitis.

In our case, it also seems that the course of the disease was
more rapid and, in case of a delay in treatment, the appendix
might have ruptured and a generalised peritonitis might have
ensued. This stresses the importance of having a clinical suspi-
cion and taking immediate action in case of worsening abdom-
inal pain.

Postoperative care should take into account the possibility of
worsening respiratory function. It seems reasonable that H1N1
infection makes a surgical patient more vulnerable to respiratory
postoperative complications. In our case, the patient developed
right upper lobe atelectasis and needed antiviral treatment.

Another issue is the preparation for this surgery. The paediatric
surgeon has to strictly follow respiratory infection control proto-
cols. Use of special protective devices such as face masks should
be mandatory for all personnel in the surgical team and everyone
who contacts the patient in the preoperation phase. If the hos-
pital has a specific septic operating room, this is the situation to
use it in; otherwise, a simple operating room can be used after it
is specially prepared. As far as possible, disposable tools should
be used. A special note should be given to the anaesthesiologist
team to prepare special tools. After the surgical procedure, the
operating room should be completely cleaned and disinfected.

In conclusion, during a swine influenza (H1N1) pandemic,
clinicians should be alert to the possibility of an increased inci-
dence/severity of acute bacterial appendicitis in patients with
swine influenza (H1N1) infection.

Learning points

▸ Acute appendicitis is always a possibility, even though H1N1
virus mainly causes respiratory symptoms and the respiratory
system is more severely compromised.

▸ During a swine influenza (H1N1) pandemic, clinicians should
be alert to the possibility of an increased incidence/severity
of acute bacterial appendicitis in patients with swine
influenza (H1N1) infection.

▸ The paediatric surgeon has to strictly follow respiratory
infection control protocols.
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