Appendicitis with concurrent COVID-19 infection in a
patient during the third trimester of pregnancy
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SUMMARY

This article presents an unusual case of appendicitis in
pregnancy complicated by the novel coronavirus (SARS-
CoV-2). The novel coronavirus has affected the way
medicine is practised across most parts of the world
with over 160 000 000 global cases to date. Tackling
management of these cases is more complex when
other pathological processes are ongoing. Appendicitis
is @ common occurrence in pregnancy, with most
obstetric centres seeing about one or two cases a year.
Though maternal morbidity and mortality are relatively
unimpacted by this event, fetal loss and preterm labour
are common sequelae. This case involves a 35-year-old
woman presenting in her third trimester with abdominal
pain and who went on to be diagnosed with concurrent
appendicitis and SARS-CoV-2 infection. Although spinal
anaesthesia would be most appropriate as it avoids
aerosol generation, general anaesthetic techniques
were indicated due to thrombocytopenia in this case.
She underwent a successful appendicectomy, although
preterm delivery was indicated as a result of maternal
and fetal concerns.

BACKGROUND

Appendicitis is known to present challenges during
pregnancy. The anatomical changes that occur
due to displacement of intra-abdominal organs,
the physiological left shift in neutrophils and the
symptoms of pregnancy can all result in diagnostic
uncertainty.’ Our case was compounded by the
additional diagnosis of coronavirus. The novel
coronavirus caused by SARS-CoV-2 has affected
patients and healthcare across the world with over
160 000 000 cases of infection to date.”* Due to
the high infectivity and potential for diffuse lung
damage, healthcare systems have had to adapt
swiftly to manage patients identified to have this
infection, often when they have other disease
processes affecting them.* Managing this hereto
undocumented combination of pathology required
the input of a multidisciplinary body of specialists
as well as provision for potential deterioration as a
result of the SARS-CoV-2 infection.

CASE PRESENTATION

A 35-year-old Caucasian woman attended her
obstetric triage service at 33+1 weeks pregnant
with abdominal pain. She reported pain localised to
the right lumbar region although she had been expe-
riencing generalised abdominal pains prior to this.
Although she was currently only experiencing loss
of appetite, she had reportedly had four episodes
of emesis the previous day. She had no respiratory
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symptoms and had no known contact with SARS-
CoV-2-positive  individuals. Her background
included idiopathic thrombocytopenic purpura,
which had been diagnosed on routine blood tests in
her previous pregnancy, and a previous large loop
excision of the transform zone procedure for treat-
ment of cervical intraepithelial neoplasia II. She
was gravida 3 para 1 with a previous spontaneous
vaginal delivery at 40+4 weeks, 6 years prior to
these events, and had experienced a first trimester
miscarriage 3 years ago.

On examination, there was tenderness confined
to the right side of abdomen with maximal tender-
ness in the right lumbar region. She had no guarding
or percussion tenderness. Rovsing’s sign was posi-
tive. Her observations were normal on admission
but fever developed shortly after admission to the
antenatal ward. The examination of her respiratory
system was unremarkable.

INVESTIGATIONS

Baseline blood tests were haemoglobin 125 g/L,
platelets 73x10°/L, white cell count 8.0x10°/L,
neutrophils 6.8x10%/L, lymphocytes 0.7x10°/L,
normal urea and electrolytes, coagulation screen
and liver function tests, lactate 1.0 mmol/L and a C
reactive protein of 75 mg/dL.

Urinalysis was negative.

A routine admission PCR swab for the
SARS-CoV-2 infection was positive.

MRI was obtained to evaluate the abdomen and
this revealed a locally perforated appendicitis which
was located in the retrocaecal position (figure 1).
Also noted were changes seen in the lungs in
keeping with SARS-CoV-2 infection.

TREATMENT

On identification of fever, the patient was screened
for sepsis and started on intravenous antibiotics to
cover an intra-abdominal source. These antibiotics
were 1 g of amoxicillin and 500 mg of metronida-
zole at 8 hourly intervals and once daily administra-
tion of 360 mg of gentamicin.

A surgical opinion was sought and the decision
was made to await the results of imaging for a defin-
itive diagnosis. A liaison between the surgical team,
the obstetric team and radiology team decided that
MRI was the optimal imaging modality.

After the report of the scan findings was
confirmed, a multidisciplinary meeting was set
up between the surgical consultant, the obstetric
consultants and the anaesthetic consultant to plan
the management of this complex case. The surgical
team opted for an open procedure with a high
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Figure 1 Locally perforated appendicitis with fat stranding. Also note
moderate right hydronephrosis in keeping with pregnancy.

right-sided transverse incision guided by the available imaging
to allow access to the cranially displaced appendix. Spinal anaes-
thesia was discussed as the optimal method of anaesthetic cover
as concerns were raised regarding recovery from a general anaes-
thetic. However, the spinal anaesthesia was contraindicated due
to thrombocytopenia, attributed to the patient’s known diag-
nosis of idiopathic thrombocytopenic purpura, so a general
anaesthetic was performed.

The decision was made to give two 12 mg dexamethasone
intramuscular injections as the surgery could precipitate preterm
delivery. This was also thought to be protective as a result of
the chest findings in dampening down the patient’s reaction to
the SARS-CoV-2 infection. One was administered before surgery
and the other 24 hours after the first.

The intraoperative findings were of perforated appendi-
citis and local peritonitis without generalised contamination.
The operation was uneventful, and the patient returned to the
delivery suite for further monitoring.

Following recovery from the anaesthetic, the patient began to
experience difficulties with her respiratory function. There were
also some concerns about fetal well-being due to a persistently
high baseline on cardiotocograph monitoring. On the third
day following appendicectomy, the patient was still requiring
2 L of supplemental oxygen and had an increasing respiratory
rate of 22. On assessment of her respiratory system, she had
widespread crackles bilaterally. A chest X-ray showed evidence
of bilateral pneumonia. The medical team were sought for an
opinion at this point. They advised to continue treatment of
the patient with amoxicillin 1 g intravenously and start 6 mg of
dexamethasone orally once per day. The medical and obstetric
consultant discussed the case and it was agreed that expedi-
tion of the delivery was likely to improve maternal outcome.
The decision was made to opt for a category three emergency
caesarean section. A live infant was delivered at the gestation
of 33+6 via lower segment caesarean section under general
anaesthetic. There were no significant intra-abdominal findings
during this procedure. The estimated blood loss was just over
1L.

OUTCOME AND FOLLOW-UP

The patient’s respiratory function returned to normal following
delivery and she was discharged from both the surgical and
obstetric teams within 2 days. The infant was transferred to the
neonatal unit after delivery. Although they cried at birth, their
respiratory function required further support. They were evalu-
ated to have respiratory distress syndrome of the newborn and
due to the continuing high oxygen requirement and moderate
respiratory distress they were intubated in theatre, requiring
high pressures on mechanical ventilation. After two doses of arti-
ficial surfactant, the infant was extubated into air at 24 hours of
age and did not require any further respiratory support.

The infant’s SARS-CoV-2 swabs were negative at day 3 and
day 5 of life.

The patient was discharged with 6 weeks of low molecular
weight heparin to cover for increased venous thromboembolism
risk.

Histology of the appendix confirmed acute appendicitis.

DISCUSSION

Appendicitis is known to complicate somewhere between 1 in
800 and 1 in 1500 pregnancies.* With the highest incidences
seen in the first and second trimesters, it is the most common
non-obstetric surgical emergency to occur during pregnancy.’ ¢
Appendicitis in the third trimester is often identified and acted
on late. This is suspected to be due to the immunosuppres-
sive effects of pregnancy, the anatomical displacement of the
appendix, omentum and abdominal wall as a result of the effects
of the gravid uterus and decreased sensation of the peritoneum
which all result in atypical presentation.” It has been reported
that the typical clinical picture for appendicitis is present in
50%-60% of gravid women.’

The other factors relating to management are the risks asso-
ciated with fetal loss and premature labour as a result of intra-
abdominal surgery which have been quoted as 15%-45% when
there are no intra-abdominal findings." However, inaction may
prove just as costly with fetal loss at 1.5% in simple appendicitis
but rising to up to 55% in ruptured appendicitis.®’

In suspected appendicitis, when the diagnosis is unclear,
imaging can be crucial. Ultrasound imaging has historically been
used as the first-line investigative tool but MRI is becoming
increasingly advocated.® In our case, ultrasound sonography was
discussed as a potential imaging option with the radiology team,
yet due to concerns regarding visualisation of the appendix in
a gravid abdomen, an MRI was performed in the first instance.
With the sensitivity of the MRI having been identified as
90%-100% at determining acute appendicitis with a specificity of
94%-98%, many centres are moving to advocate this as the gold
standard imaging technique in pregnancy.” This is in comparison
with ultrasound imaging which has a reported sensitivity of 18%
and specificity of 99%. There is evidence that ultrasound allows
visualisation of the appendix in only 7% of cases, whereas it is
seen on MRI in 80% of cases in pregnancy, although gestational
age did not appear to impact either diagnostic tool.'” Although
this is a strong case for first-line use of MRI, provision of this
imaging tool may preclude this for patients presenting out of
hours or in extremis. Due to the uncertainty in our case, MRI
was opted for as the most sensitive modality given the patient’s
clinical stability.

Surgery is the safest definitive management for appendicitis in
all trimesters of pregnancy.®

As soon as it became apparent that this patient would require
surgical management due to the MRI findings, it was clear that the
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concurrent infection would present some difficulties. Although
there is limited information present regarding the effects of
active SARS-CoV-2 infection in the perioperative period for
those who are pregnant, in the general population periopera-
tive infection has been shown to have significant morbidity and
mortality. Of those in the patients age range there was an overall
5.8% 30-day mortality rate post-procedure and 29.1% went on
to develop pulmonary complications from SARS-CoV-2 infec-
tion."! In terms of the caesarean section, obstetric surgery has
a statistically significant lower risk in comparison with other
indications.'* As this patient required a general anaesthetic, it is
appreciated that there is a 17-fold higher risk of complications
in the pregnant population when compared with regional anaes-
thetic techniques.® Because of this, the surgical, obstetric and
anaesthetic teams responsible for this patient’s care discussed
spinal anaesthesia with an open approach to obviate these risks.
Surgery with this mode of anaesthetic cover in obstetric cases has
become far more frequent over time in response to the pandemic.
A report from the northwest of England has shown a signifi-
cant reduction in general anaesthesia performed at caesarean
section.” Although patient safety is a key component of this,
other surgeries are more frequently being performed under
regional methods to limit any unnecessary aerosol-generating
procedures such as that of intubation.” '* However, in this case,
as this patient had thrombocytopenia, the only safe method of
anaesthesia was agreed to be a general anaesthetic, as the risk
of spinal haematoma, and therefore spinal cord compression, is
deemed too great in those with low platelet counts.'

A laparoscopic approach was discussed in this case as a poten-
tial option. Though historically later gestations of pregnancy
have been considered a contraindication to laparoscopy, there is
some evidence to suggest the morbidity and mortality outcomes
do not differ between open and minimally invasive approaches
in the third and second trimester.'® Although appendicitis is the
most common non-obstetric surgical emergency in pregnancy,
the incidence is still relatively low with less cases seen in the
third trimester.’ 7 With a laparoscopic intervention, the best
outcomes are seen with experienced practitioners and thus these
low case rates do not allow for surgical teams, particularly in
smaller units, to become well versed in the practice.'®

This patient did end up developing mild respiratory compro-
mise as a result of her concurrent SARS-CoV-2 infection and
abdominal surgery under general anaesthetic but this was alle-
viated with the early delivery of her pregnancy. Physiologically,
pregnant women desaturate three times as quickly than those
who are not pregnant so it stands to reason that the early delivery
of the baby can result in a better tolerance for respiratory
dysfunction.® Inducing early delivery to improve maternal health
has precedent in SARS-CoV-2 infection as there has been a case
report of a patient with deranged liver function whose biochem-
ical abnormalities improved once she had delivered.'” Currently
the data are showing that the risks of SARS-CoV-2 infection in
those who are pregnant are increased in comparison with those
in the general population, as pregnant individuals with infec-
tion have increased rates of admission to intensive care units and
are more prone to preterm birth. These preterm deliveries in
these cases are cited to be due to iatrogenic intervention.'s '
The use of steroids in the antenatal setting may confer benefit
to the patient as per the RECOVERY (Randomised Evaluation
of COVID-19 Therapy) findings which demonstrated signifi-
cant reduction in morbidity and mortality in those who received
steroids in SARS-CoV-2 infection who required supplemental
oxygen or invasive ventilation, but no definitive research has
been conducted to confirm benefit in pregnant individuals.'® 2°

In summary, this case highlighted the difficulties of managing
multiple disease processes in a case where there are few prece-
dents set for how to treat and optimise recovery. Although this
patient faced a delay in her initial diagnosis due to diagnostic
uncertainty, once the appendicitis was confirmed, the patient
had immediate intervention.

Learning points

» Managing surgical emergencies in pregnancy is a contentious

issue as any operative treatment has a risk of fetal loss and

preterm delivery, yet delay in operative management can

increase morbidity and mortality.

MRI was instrumental in this case at elucidating pathology.

General anaesthetic in those affected with SARS-CoV-2, even

asymptomatic individuals, can result in need for respiratory

support due to decrease in physiological reserve.

» Preterm delivery in those symptomatic with SARS-CoV-2 in
pregnancy can improve maternal respiratory function.

» Spinal anaesthesia is preferred to general anaesthesia for
caesarean sections in patients infected with SARS-CoV-2
because it avoids the generation of aerosol.

vy

Acknowledgements The authors thank Mr G Kirby.

Contributors LJS-D and JR conceived the idea of detailing this case due to
its complexity. LIS-D analysed the relevant literature and wrote the case and
analysis. JR supervised the project and reviewed the paper, making suggestions for
improvements and highlighting other studies and cases relevant to the case.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent for publication Obtained.
Provenance and peer review Not commissioned; externally peer reviewed.

This article is made freely available for use in accordance with BMJ's website

terms and conditions for the duration of the covid-19 pandemic or until otherwise
determined by BMJ. You may use, download and print the article for any lawful,
non-commercial purpose (including text and data mining) provided that all copyright
notices and trade marks are retained.

ORCID iD
Laura Jane Sanders-Davis http://orcid.org/0000-0002-0132-7887

REFERENCES

1 Brown JIS, Wilson C, Coleman S, et al. Appendicitis in pregnancy: an ongoing
diagnostic dilemma. Colorectal Dis 2009;11:116-22.

2 Caio G, Lungaro L, Cultrera R, et al. Coronaviruses and gastrointestinal symptoms:
an old liaison for the new SARS-CoV-2. Gastroenterol Hepatol Bed Bench
2020;13:341-50.

3 John Hopkins University of Medicine. COVID-19 Dashboard by the center for systems
science and engineering (CSSE) at Johns Hopkins University of medicine, 2020.
Available: https://coronavirus.jhu.edu/map.html [Accessed 27 May 2021].

4 lyengar K, Mabrouk A, Jain VK, et al. Learning opportunities from COVID-19 and
future effects on health care system. Diabetes Metab Syndr 2020;14:943—-6.

5 Andersson RE, Lambe M. Incidence of appendicitis during pregnancy. Int J Epidemiol
2001;30:1281-5.

6 Skubic JJ, Salim A. Emergency general surgery in pregnancy. Trauma Surg Acute Care
Open 2017;2:000125-5.

7 Shervington JP, Cox C. Abdominal pain in pregnancy: diagnosis, surgery and
anaesthesia. Obstet Gynecol 2000;2:17-22.

8 Weston P, Moroz P. Appendicitis in pregnancy: how to manage and whether to deliver.
Obstet Gynecol 2015;17:105-10.

9 Dewhurst C, Beddy P, Pedrosa I. Mri evaluation of acute appendicitis in pregnancy. /
Magn Reson Imaging 2013;37:566-75.

10 Konrad J, Grand D, Lourenco A. Mri: first-line imaging modality for pregnant patients
with suspected appendicitis. Abdom Imaging 2015;40:3359-64.

11 Nepogodiev D, Bhangu A, Glasbey JC, et al. Mortality and pulmonary complications
in patients undergoing surgery with perioperative SARS-CoV-2 infection: an
international cohort study. Lancet 2020;396:27-38.

Sanders-Davis LJ, Ritchie J. BMJ Case Rep 2021;14:e242651. doi:10.1136/bcr-2021-242651 3

“ybuAdoa Aq paroslold 1sanb Aq zz0z ‘v'T Areniga uo jwoo fwg suodalases):dny woly papeojumoq "TZ0g duUnf €2 U0 TG9ZH2-1202-190/9€TT 0T Se payslignd 1sii :day ased rINg


http://orcid.org/0000-0002-0132-7887
http://dx.doi.org/10.1111/j.1463-1318.2008.01594.x
http://www.ncbi.nlm.nih.gov/pubmed/33244376
https://coronavirus.jhu.edu/map.html
http://dx.doi.org/10.1016/j.dsx.2020.06.036
http://dx.doi.org/10.1093/ije/30.6.1281
http://dx.doi.org/10.1136/tsaco-2017-000125
http://dx.doi.org/10.1136/tsaco-2017-000125
http://dx.doi.org/10.1576/toag.2000.2.1.17
http://dx.doi.org/10.1111/tog.12188
http://dx.doi.org/10.1002/jmri.23765
http://dx.doi.org/10.1002/jmri.23765
http://dx.doi.org/10.1007/s00261-015-0540-7
http://dx.doi.org/10.1016/S0140-6736(20)31182-X
http://casereports.bmj.com/

12 Nepogodiev D, Simoes JFF, Li E. Timing of surgery following SARS-CoV-2 infection: an 16 Morton S, Cooper N, Walravens-Evans J, et al. Operative laparoscopy in advanced
international prospective cohort study. Anaesthesia 2021 https://associationofanaesth pregnancy beyond 20 weeks. Obstet Gynecol 2020;22:237-41.
etists-publications.onlinelibrary.wiley.com/doi/full/10.1111/anae. 15458 17 Ronnje L, Lansblerg J—K,Vlkhareva 0, etal. Qompllcated 'COV|D'19 In pregnancy:

13 Bhatia K, Columb M, Bewlay A, et a/. The effect of COVID-19 on general anaesthesia a case report with severe liver and coagulation dysfunction promptly improved by
rates for caesarean section. A cross-sectional analysis of six hospitals in the north- delivery. BMC Pregnancy Childbirth 2020;20:511.

. s 18 Wastnedge EAN, Reynolds RM, van Boeckel SR, et al. Pregnancy and COVID-19.
west of England. Anaesthesia 2021;76:312-9. Physiol Rev 2021:101:303-18

14 l\l/IacfarIz?neAJR, Harrop-Griffiths W, Pa.vva A Regional anaesthesia and COVID-19: 19 Allotey J, Stallings E, Bonet M, et al. Clinical manifestations, risk factors, and maternal
first choice at last? Br J Anaesth 2020;125:243-7. and perinatal outcomes of coronavirus disease 2019 in pregnancy: living systematic

15 van Veen JJ, Nokes TJ, Makris M. The risk of spinal haematoma following neuraxial review and meta-analysis. BMJ 2020;370:m3320.
anaesthesia or lumbar puncture in thrombocytopenic individuals. Br J Haematol 20 Horby P, Lim WS, Emberson J. Effect of dexamethasone in hospitalized patients with
2010;148:15-25. covid-19: preliminary report. N Engl / Med 2020.

Copyright 2021 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
https://www.bmj.com/company/products-services/rights-and-licensing/permissions/
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.
Become a Fellow of BMJ Case Reports today and you can:
» Submit as many cases as you like
» Enjoy fast sympathetic peer review and rapid publication of accepted articles
» Access all the published articles
» Re-use any of the published material for personal use and teaching without further permission
Customer Service
If you have any further queries about your subscription, please contact our customer services team on +44 (0) 207111 1105 or via email at support@bmj.com.
Visit casereports.bmj.com for more articles like this and to become a Fellow
4 Sanders-Davis LJ, Ritchie J. BMJ Case Rep 2021;14:2242651. doi:10.1136/bcr-2021-242651

“ybuAdoa Aq paroslold 1sanb Aq zz0z ‘v'T Areniga uo jwoo fwg suodalases):dny woly papeojumoq "TZ0g duUnf €2 U0 TG9ZH2-1202-190/9€TT 0T Se payslignd 1sii :day ased rINg


https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/full/10.1111/anae.15458
https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/full/10.1111/anae.15458
http://dx.doi.org/10.1111/anae.15313
http://dx.doi.org/10.1016/j.bja.2020.05.016
http://dx.doi.org/10.1111/j.1365-2141.2009.07899.x
http://dx.doi.org/10.1111/tog.12668
http://dx.doi.org/10.1186/s12884-020-03172-8
http://dx.doi.org/10.1152/physrev.00024.2020
http://dx.doi.org/10.1136/bmj.m3320
http://dx.doi.org/10.1056/NEJMoa2021436
http://casereports.bmj.com/

	Appendicitis with concurrent COVID-19 infection in a patient during the third trimester of pregnancy
	Summary
	Background
	Case presentation
	Investigations
	Treatment
	Outcome and follow-up
	Discussion
	References


