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INTRODUCTION: We present the unique case of a nosocomial COVID infection acquired after urgent surgical intervention for
cervical myelopathy, as well as the sequelae that followed in the postoperative period.
CASE PRESENTATION: An initially COVID-negative patient underwent urgent surgical intervention for cervical myelopathy with
significant neurological deterioration. She underwent an uncomplicated staged anterior cervical discectomy and fusion with
corpectomy, as well as a subsequent posterior cervical instrumented fusion within the same hospitalization. The patient would
refuse to adhere to standard COVID precautions during her admission and demonstrated rapid decompensation following her
particularly uneventful surgeries, ultimately leading to her expiration. A laboratory test confirmed that she had contracted COVID at
the time of the patient’s death.
DISCUSSION: This report highlights the repercussions of COVID-19 infection during the perioperative period and its implications on
surgical outcomes. The stresses of surgery and the body’s immunosuppressive responses during this time place patients at
particular risk for the contraction of this virus. The standard precautions should be followed and vaccination should be considered
for surgical candidates prior to their operations, as they become more readily accessible.
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INTRODUCTION
The novel coronavirus 2019 (COVID-19) has pervaded all aspects
of life. Healthcare systems have had to adapt accordingly to
prevent nosocomial transmission, mitigate potential infection of
healthcare workers, and conserve medical resources such as ICU
beds and ventilators. Within the field of spine surgery, certain
strategies have been effected since the onset of this pandemic to
meet the demands of this new reality, such as deferring elective
surgeries, implementing mandatory preoperative testing, and
stratifying types of surgery based on available resources [1–3].
Additionally, proceeding with surgery in confirmed COVID-positive
patients has demonstrated worse outcomes and increased
morbidity and mortality [4–7]. Yet, surgical emergencies often
prompt dilemmas in decision-making in already-difficult times
such as these. We describe the case of the management of a
patient with progressive severe cervical myelopathy in the setting
of a surge in active COVID cases nationwide.

Case presentation
A 66-year-old female with a past medical history significant for
diabetes mellitus complicated by retinopathy, hypertension,
hyperlipidemia, and B12 deficiency, presented to the emergency
room with frequent falls, worsening balance and new-onset
urinary incontinence, rapidly deteriorating over the past three
months. On examination, she demonstrated full sensation and
strength to her bilateral upper and lower extremities. She was
hyperreflexic and ataxic. Imaging revealed multilevel degenerative
changes within the cervical spine, with focal kyphosis at C5-6, and

large disc herniations at C5-6 and C6-7 causing effacement of the
cord, severe central and foraminal stenosis, with the associated
signal change of the cord at the C5-6 level (Fig. 1).
Because of the rapid progression of her symptoms and urinary

incontinence, the decision was made to proceed with urgent
operative intervention. At the time of her visit to the emergency
department (ED), she was noted to have tested negative for SARS-
CoV-2 via a nasopharyngeal polymerase chain reaction (PCR) test.
During her admission, she also ardently refused to wear a mask
despite being asked to do so on multiple instances. She did have
another routine test performed 11 days later due to her prolonged
stay, which was also negative. Based on her pathology, the
decision was made to proceed with a staged circumferential
decompression and fusion. On the first surgical date, 6 days
following her initial ED visit, she would undergo a C5-7 anterior
cervical discectomy and fusion with complete C6 corpectomy and
cage reconstruction (Fig. 2). This would allow us to achieve
aggressive undercutting of C5 and C7 posterior osteophytes. The
operation was uncomplicated and expeditious, there were no
changes with neuromonitoring throughout the procedure and she
was able to be successfully extubated without issue. She was
placed into a hard collar postoperatively with a plan to return to
the operating room (OR) 2 days later, for which she underwent C3-
T1 posterior cervical instrumented fusion with posterior column
osteotomies at C3-4 and C4-5 to help correct her fixed
spondylolisthesis (Fig. 3). Again, neuromonitoring was stable
throughout the procedure and she was able to be safely
extubated upon the conclusion of the case.

Received: 23 May 2021 Revised: 2 November 2021 Accepted: 8 November 2021

1Department of Orthopaedic Surgery, Brown University Warren Alpert Medical School, Providence, RI, USA. ✉email: Andrew_zhang4@brown.edu

www.nature.com/scsandc

1
2
3
4
5
6
7
8
9
0
()
;,:

http://crossmark.crossref.org/dialog/?doi=10.1038/s41394-021-00465-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41394-021-00465-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41394-021-00465-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41394-021-00465-8&domain=pdf
http://orcid.org/0000-0002-6019-7509
http://orcid.org/0000-0002-6019-7509
http://orcid.org/0000-0002-6019-7509
http://orcid.org/0000-0002-6019-7509
http://orcid.org/0000-0002-6019-7509
https://doi.org/10.1038/s41394-021-00465-8
mailto:Andrew_zhang4@brown.edu
www.nature.com/scsandc


Postoperatively, the patient was admitted to the surgical
intensive care unit (SICU) for a higher level of monitoring. Prior
to being discharged to the floor, the patient did require
supplemental oxygen via nasal cannula and was in sinus
tachycardia. She also became episodically confused and disor-
iented. However, she was still deemed medically stable to be
discharged to the floor by the medical team. Upon spine surgery
evaluation on Postoperative Day 5, the patient became unrespon-
sive during the examination and a rapid response was called. She
became responsive shortly thereafter. Labs obtained at that time
demonstrated a leukocytosis of 24.7 × 109/L, a glucose of 205mg/
dL, and a C-reactive protein of 92.75 mg/L. Repeat MRI was
obtained and did not demonstrate any evidence of cord
compression and expected postoperative seroma/hematoma. A
repeat COVID PCR test was administered. Blood cultures were
obtained. Empiric Vancomycin was started to treat Systemic
Inflammatory Response Syndrome. Her repeat COVID test
returned positive and recommendations by the infectious disease
team to start Remdesivir were made on Postoperative Day 6.
However, later that same day, the patient again became
unresponsive and a Code Blue was initiated. Cardiopulmonary
resuscitation was attempted and intubation was performed but
was unable to be resuscitated and expired.

DISCUSSION
The implications of this patient’s death in the setting of COVID are
profound, not only for spine surgery but may be extrapolated to
all invasive procedures in general. The patient was COVID negative
upon initial presentation in the ED and again later during her
hospital stay, but ultimately did test positive shortly before on the
day of her demise. Of note, she did staunchly refuse standard
precautions such as donning a mask during her hospitalization.
Given this change in COVID status, the idea of a nosocomial
infection must be suspected. Nevertheless, the patient expired
within a few days following surgery, with new-onset symptoms
including leukocytosis, altered mental status, hypoxia, urinary
retention, and tachycardia. With a high WBC count of >24, the
differential consisting of aspiration pneumonia, a urinary tract
infection, COVID, or possible a Clostridium difficile infection
responsible for the etiology of these symptoms, relevant workups
were performed, with a COVID positive test returning at the time
of expiration. If this nosocomial contraction of COVID was

responsible for this patient’s death, are there more measures that
should have been taken to prevent this morbidity?

COVID-19 on surgical outcomes/morbidity/mortality
The effect of COVID-19 on surgical outcomes within orthopedic
and neurological surgery has already been well described. Early
reports have shown that patients with confirmed perioperative
COVID-19 infections have higher mortality rates, intensive care
unit (ICU) admissions, and postoperative complications [4–7].
Kayani et al. showed that patients who were undergoing urgent
procedures to repair severe injuries to the musculoskeletal system,
such as hip fractures, experience mortality rates of 30.5% in
COVID-19 positive patients compared to 10.5% in controls [7]. As
expected, patients with COVID-19 are also at high risk for
pulmonary complications, placing them at elevated risk for ICU-
level care. Postoperative pulmonary complications such as
pneumonia, acute respiratory distress syndrome (ARDS), or
unexpected use of a ventilator and occurred in approximately
50% of patients with perioperative SARS-CoV-2 infections [4]. The
high incidence of postoperative ventilation requirement in COVID-
19 patients can further damage the musculoskeletal system.
Mechanical ventilation can provoke systemic inflammation and
also may augment cases of ARDS seen in COVID-19 infections
[8, 9]. Moreover, prolonged use of ventilators can lead to
peripheral and respiratory muscle atrophy due to the activation
of protein degradation pathways as a result of oxidative stress
[10, 11].
Surgery can also induce immunosuppressive responses in

addition to proinflammatory conditions in postoperative patients,
making them particularly susceptible to COVID-19 infections [12].
Therefore, considerable inflammatory stress from both COVID-19
infections and major surgery can create a synergetic effect [12]
resulting in compounded neurologic, muscle, bone, and joint
impairment [13]. Although this patient did not comply with
precautions such as wearing personal protective equipment (PPE),
her urgent surgery may have innately predisposed her to a
weakened immune system, placing her at higher risk for
contracting COVID-19. It’s unclear when this infection was
transmitted to her and whether she could have prevented this
presumed nosocomial infection had she maintained these
measures. However, becoming COVID-19 positive at some point
during the perioperative period certainly placed her at much
higher risk factors for a poor outcome.

Fig. 1 Preoperative magnetic resonance imaging (MRI) study of the patient’s cervical spine. a Midsagittal and b axial cuts at the C5-6 level
of the T2-weighted MRI of the cervical spine, demonstrating multilevel degenerative changes, disc herniations at C5-6 and C6-7 causing
severe central and foraminal stenosis with cord signal changes.
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Vaccination and its role in the perioperative period
The development of vaccinations has revolutionized public health.
Most vaccines are aimed to provide prophylactic protection,
generating an immune response within the host, which creates
neutralizing antibodies that prevent viral entry into host cells [14].
At the time of publication of this article, two vaccinations have
been authorized and recommended by the Centers of Disease
Control and Prevention (CDC), including the Pfizer-BioNTech
COVID-19 vaccine and the Moderna COVID-19 vaccine [15]. The
Pfizer-BioNTech and Moderna vaccines have shown a protective
effect of 95% and 94.1%, respectively, with an additional reduction
of almost 100% in cases of severe COVID-19 [16, 17]. While still in
the infancy of these vaccines, there remains a paucity of evidence
of the protective role these vaccines may impart on surgical
patients as widespread rollout to the public has yet to commence.
Vaccination may certainly become a prerequisite before elective

surgeries are even scheduled in the near future, but their utility
may still be dismissed during times of trauma and emergencies.

When should spine surgery be delayed?
Recommendations put forth by institutions such as the American
Academy of Orthopedic Surgeons, the American College of
Surgeons, and the North American Spine Society, as well as
several prominent experts within the realm of spine surgery both
within orthopedic surgery and neurosurgery have suggested that
this patient’s progressive cervical myelopathy with neurologic
deterioration prompting Emergency Room evaluation to be an
“Emergent” or “Urgent” condition, to be addressed without
postponement [18–24]. Given these recommendations, the
decision was made to proceed in order to curtail any further
neurological deficits. Although this case report illustrates the
grave risk of proceeding with spine operations during the
pandemic, we believe that the surgery should not have been
delayed and elect to present this case as a cautionary tale for
patients who require surgery during these times. In this case, the
patient actively violated the protocols set in place for her
protection in refusing to donn a mask during her hospitalization.
Studies have shown that physically distancing, wearing eye
shields, and using face masks have considerable effects in
stunting viral transmission rates, with a greater reduction in risk
seen in N95 masks [25]. Considering the immunosuppressive and
proinflammatory conditions present in postoperative patients [12],
adhering to hospital guidelines is integral to avoid complications
and nosocomial COVID-19 infections. To prevent further instances,
it may be necessary to integrate patient education in the
treatment course and recovery of urgent orthopedic procedures.
In cases of noncompliant patients, physicians may ultimately
choose to delay procedures, empowered by this substantial body
of evidence toward poor postoperative outcomes, and extensively
counseling patients of the risks associated with surgery during the
COVID-19 pandemic.

CONCLUSION
Much remains unknown about the repercussions of COVID-19
infection during the perioperative period and its implications on
surgical outcomes. Manifestations of this potentially devastating
respiratory disease are highly variable and precautions should be
followed. The role of vaccination remains to be seen and may be

Fig. 2 Computed tomography (CT) scans of the patient’s cervical spine. a Preoperative and b postoperative midsagittal CT scans of the
cervical spine following first stage C6 corpectomy with cage reconstruction and C5-7 ACDF.

Fig. 3 Intraoperative fluoroscopic images after final surgery.
Intraoperative posteroanterior a and lateral b fluoroscopic images
following second-stage surgery demonstrating C6 corpectomy with
C5-7 ACDF and C3-T1 posterior cervical instrumented fusion.
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considered for surgical candidates prior to their operations,
namely in the outpatient setting.
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