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Background: During the COVID-19 pandemic, the spine surgeon had to deal with some new challenges in treating
emergency spine cases. This paper aimed to report our experience with spine emergency surgery during the
pandemic, with already limited resources for surgery.

Methods: This was a retrospective, single-center study, involving all patients admitted to our hospital during a
period of 1st March — 31% December 2020 and underwent emergent spinal surgery. The data were collected from
the patients’ medical records.

Results: We found 15 patients who met the inclusion criteria. Four patients were suspected to be infected by
COVID-19, but none of them was confirmed to be infected by COVID-19 based on the PCR test. All patients had a
history of injury: fell from height (53.3%), traffic accident (40%), and direct trauma (6.7%). The average time
interval from injury to hospital admission was 38.6 h, from admission to surgery was 6.3 days, and from injury to
surgery was 8.1 days. The patient who was suspected to be infected with COVID-19 has a significantly greater
time interval from admission to surgery (p = 0.012). The surgery lasted for 3-6 h, with an average of 4.6 h. The
average hospital stay duration was 13.3 days and it has a significant positive correlation with the time interval
from admission to surgery (p = 0.001). Three months post-operatively, seven patients experienced an
improvement in the Frankel grade, 4 patients had no changes in Frankel grade, and 2 patients died.
Conclusion: To our experience, the lack of human and material resources during the pandemic caused some delay
in surgery. However, surgery performed later than 24 h during the pandemic might still bring benefit to the
patient.

1. Introduction

In December 2019, an outbreak of pneumonia caused by a novel
coronavirus was first reported in Wuhan, China [1]. The virus was
subsequently named Severe Acute Respiratory Syndrome Coronavirus—2
(SARS-COV-2) and the disease was called Coronavirus Disease 2019
(COVID-19) [2]. Due to the highly contagious nature of the virus, the
disease was rapidly spread worldwide, including in Indonesia. As of 5
January 2021, COVID-19 had infected more than 80 million people
worldwide, with 1,84 million deaths. In Indonesia, there were 779.548
cases and 22.911 deaths [3].

This pandemic had greatly affected the healthcare systems. Some

strategies were developed to reduce the risk of disease transmission
between the healthcare provider and the patients, as well as minimizing
healthcare resource utilization. One of the strategies was delaying
elective surgery. By delaying elective surgery, hospital resources such as
operating room, ventilator, inpatient bed, and personal protective
equipment (PPE) can be preserved. It would also decrease the patient
risk to get the COVID-19 infection during hospitalization [4].
However, the identification of patients who need emergent or urgent
surgery versus those who can be delayed for months was a challenge,
especially for the spine surgeon. For some spine conditions, a delay in
surgical treatment might cause significant neurological deterioration
with progression of pain and limb weakness. Furthermore, the surgical
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outcome would be less favorable [5].

The patient management during the pandemic should be decided
after careful consideration about the benefit of the surgery, the risk for
the patient, as well as the surgeon’s safety [6]. The North American
Spine Society (NASS) has developed a guidance document for triaging
spine cases. The cases would be categorized as either emergent, urgent
or elective [7]. For emergent cases, early surgical intervention is highly
recommended as it may improve clinical outcomes and reduce overall
health care costs [8,9].

As the emergent spine surgery should be continuously executed
during the pandemic, the spine surgeon had to deal with some new
challenges in treating the patients. To our knowledge, there are still few
articles describing the surgeons’ experience in performing emergent
spine surgery during this pandemic, especially in Indonesia, where the
available resources for spine surgery were still limited. Therefore, this
paper aimed to report our experience with spine emergency surgery and
describe the outcome, as well as the challenges that we confronted.

2. Method

We conducted a retrospective, single-center study, involving all pa-
tients admitted to our hospital during a period of 1st March — 31%
December 2020 and underwent emergent spinal surgery. Our hospital
was the only tertiary referral hospital in our Province. We use the NASS
guideline for triaging the spine cases and considered the cases as
emergent when they had progressive or severe neurologic deficit due to
neurologic compression from any cause, spinal instability at risk of
causing neurologic injury, epidural abscesses with neurologic deficit, or
postoperative wound infection [7].

The data of interest were patients’ demographics, admission diag-
nosis, etiology, surgical procedures, Intensive Care Unit (ICU) admis-
sion, duration of surgery, duration of inpatient care, the time interval
from symptoms onset/injury to admission, the time interval between
admission to surgery, the time interval from onset/injury to surgery, and
outcome (Frankel grade changes and mortality within 3 months after
surgery). The data were collected from the patients’ medical records.

We perform descriptive statistics for all variables (proportion, mean,
minimum and maximum value, and standard deviation/SD). We did the
independent t-test for analyzing the difference of time interval between
admission to surgery for the patient suspected to have COVID-19
infection and those who were not. The correlation between the time
interval from admission to surgery and the hospital stay duration was
analyzed using spearman’s test. The logistic regression test was done to
analyze the effect of the assessed time intervals on the outcome. The p-
value of <0.05 was considered significant. The statistical analysis was
performed by using SPSS 23.0. This study has been reported as PROCESS
2020 criteria and registered at Universitas Gadjah Mada Research Re-
pository with registered ID 202104023.

3. Result

During the study period, we found 15 patients who met the inclusion
criteria, consisted of 2 females (13.3%) and 13 males (86.7%). The pa-
tient’s age ranged from 24 to 72 years old, with an average of 54.4 years
old (SD = 13.39). Four patients (20%) were suspected to be infected by
COVID-19, but none of them was confirmed to be infected by COVID-19
based on the PCR test. All patients had a history of injury: 8 patients
(53.3%) fell from height, 6 patients (40.0%) had traffic accident, and 1
patient (6.7%) had direct trauma. The patients’ diagnosis and the per-
formed surgical procedure were described in Table 1.

The average of time interval from injury to hospital admission was
38.6 h (range = 5-168; SD = 49.28), from admission to surgery was 6.3
days (range: 5 h - 14 days, SD = 4.87), and from injury to surgery was 8.1
days (range: 0.5-16.0, SD = 5.53) (Table 2). The patient who was sus-
pected to be infected with COVID-19 has a significantly greater time
interval from admission to surgery. The average interval time was 11.23

Table 1
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Description of the patients’ diagnosis and the surgical procedure.

No  Spine Diagnosis Frankel  Another diagnosis Surgical procedure
1 Burst fracture of A - Laminectomy,
the L1 with Spinal decompression,
shock stabilization
2 Close unilateral C Malunion of middle ~ Laminectomy,
facet dislocation of third of the right decompression,
the C6-C7, Burst ulna stabilization with
fracture of the C6, PF C5-C7, open
Close fracture of biopsy
spinous process of
the C2-C3, Close
fracture of
bilateral
transverse process
of the C6, Multiple
lytic lesions of the
C3-C5
3 Central cord C Hypertension stage ACDF C6-C7
syndrome at the I
level of C6,
Teardrop fracture
of the C5, Burst
fracture of the C6,
Close fracture of
spinous process of
the C6
4 Central cord C Hepatitis C Anterior
syndrome at the infection decompression of
level of C4 due to 4th - 5th cervical
hematomyelia at spine, interbody
the level of C4-C5 cage fusion C3-C4,
in patient with deformity
neglected correction and
spondylolisthesis fusion
of the C3-C4
5 Anterior cord C Suspect COVID-19  Laminectomy,
syndrome at the Decompression and
level of C5 due to Stabilization with
hematomyelia at PF C3-T2
the level of C4-C6,
compression
fracture of the
C4-C6
6 Burst fracture of A Traumatic Brain Laminectomy,
the T12, Close Injury, multiple decompression, and
fracture of the left closed ribs fracture, stabilization with
transverse process suspect COVID-19 PF T11-L1
of the T11-L3
7 Burst fracture of A History of stable Laminectomy,
the C5-C6 angina post PCI 4 decompression, and
years ago, type II stabilization with
diabetes mellitus, PF C3-T2
hypoalbuminemia
8 Close fracture of A Traumatic Brain Laminectomy,
spinous process of Injury, Multiple decompression, and
T9-T11, Burst closed ribs fracture stabilization with
fracture of the T11 PF T7-L1
9 Burst fracture of A Mild brain injury, Laminectomy,
the T11, traumatic right Decompression,
spondyloptosis of hematothorax, Open reduction,
the T10-T11 Close fracture of Stabilization with
the left 11th ribs, PF T7-T12
Abdominal blunt
trauma with stable
hemodynamic,
suspect COVID-19
10 Burst fracture of A Bilateral Laminectomy,
the 10th thoracic pulmonary decompression, and
spine Frankel A contusion, Close stabilization with
TLICS 6 fracture of the left PF T8-T11
10th rib
11 Anterior cord C Traumatic cerebral Laminectomy,
syndrome at the edema, Open decompression,
level of C6, depressed fracture haematoma

Hematomyelia at

of the right frontal

evacuation, and

(continued on next page)
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Table 1 (continued)

No  Spine Diagnosis

Frankel

Another diagnosis

Surgical procedure

the level of C6-T1, bone, Close stabilization with
PLC injury at the fracture of theright ~ PF C5-T4
level of T2-T3 mandible
12 Teardrop fracture - ACCF C3-C5
of the C4,
Compression
fracture of the T9,
Avulsion fracture
of spinous process
of the C7-T1
13 Burst fracture of B - Percutaneous
the L1 laminectomy,
decompression and
minimal invasive
stabilization
14  Central cord C Mild brain injury, Percutaneous
syndrome at the suspect COVID-19  hemilaminectomy
level of C5 and decompression
15 Burst fracture of D - Laminectomy,
the L1 decompression,
stabilization with
PF T12-L2

PLC: Posterior Ligamentous Complex; PCI: Percutaneous Coronary Intervention,
PF: Posterior Fusion, ACDF: Anterior Cervical Discectomy and Fusion; ACCF:
Anterior Cervical Corpectomy and Fusion.

Table 2
Time interval from injury to hospital admission, hospital admission to surgery,
and the patients’ outcome 3 months post-operatively.

No  Onset/Injury - Hospital =~ Hospital admission 3 months outcome

Admission to surgery

1 36h 6 days Not available

2 24h 1 day Improvement of Frankel
grade to D

3 24 h 4 days Improvement of Frankel
grade to D

4 6h 10 days Improvement of Frankel
grade to D

5 8h 10 days Improvement of Frankel
grade to D

6 24 h 12 days Not available

7 24 h 1 day Died (5 days post-
surgery)

8 12h 1 day Died (3 months post-
surgery)

9 144 h 9 days No changes in Frankel
grade

10 24 h 2 days Improvement of Frankel
grade to B

11 48 h 14 days Improvement of Frankel
grade to D

12 24 h 6 days No changes in Frankel
grade

13 168 h 5 days Improvement of Frankel
grade to C

14 5h 14 days No changes in Frankel
grade

15 8h 5h No changes in Frankel
grade

days for suspected COVID-19 cases and 4.56 days for the other cases (p
= 0.012).

Two patients (13.3%) underwent minimal invasive surgery, while
the others (86.7%) underwent open surgery. The surgery lasted for 3-6
h, with an average of 4.6 h (SD = 0.83). Postoperatively, 7 patients
(46.7%) were admitted to the ICU. The average duration of ICU care was
2.14 days (range = 1-3; SD = 0.6). The average hospital stay duration
was 13.3 days (range = 6-30 days, SD = 7.40). The time interval from
admission to surgery has a significant positive correlation with duration
of hospital stay (correlation coefficient: 0.785, p = 0.001).
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The 3 months outcome post-surgery was described in Table 2. There
was no significant effect of the time interval between the injury to sur-
gery (p = 0.532), injury to admission (p = 0.806), as well as admission to
surgery (p = 0.610) on the improvement of Frankel grade.

4. Discussion

To date, the situation of COVID-19 pandemics in Indonesia was
continuously getting worse. The active cases were continuing to increase
and on 61 J anuary 2021, there were 237 deaths of medical doctors, four
of them were orthopedic surgeons [10,11].

The deaths of the healthcare professional caused by COVID-19 is
extremely undesirable, as the number of health professionals in
Indonesia was still minimal. The number of medical doctors in Indonesia
was the lowest two in Southeast Asia, which was 4 doctors per 10.000
people [12]. The number of medical specialists was also insufficient. By
2019, there were only 1.150 orthopedic surgeons for more than 250
million people [13].

To prevent the death of the healthcare professionals, best effort
should be made to ensure their safety and protect them from being
infected by COVID-19. There were some strategies implemented in our
hospital for this purpose: 1) reduce the number of medical procedure/
surgeries; 2) prioritize the cases which can be treated with minimal
invasive surgery and cases with short duration of hospital stay; 3) the
senior staffs were made unavailable for direct medical management
(they only available for consultation via telemedicine); 4) make sure the
COVID-19 status in the patient before they underwent surgery (Fig. 1).
The latter was also due to the unavailability of our hospital in surgery for
patients with COVID-19 infection.

These strategies had influenced the performance of spinal surgery in
our hospital. Our hospital has two spine surgeons, one of them is a se-
nior. Before the pandemic, we used to perform about five spine surgery
per week. During the pandemic, the spine surgery was reduced to three
per week, maximally. The reason for this was to avoid overworking for
the spine surgeon, as only one spine surgeon available for surgery during
the pandemic. Because the number of surgeries was extremely limited,
we put the emergent or urgent cases as our priority to receive surgery
and postpone the elective surgery. We proceed to perform the elective
surgery only when there were no emergent or urgent cases to work on.

Emergent spinal surgery was supposedly being executed without
delay [14]. Previous studies demonstrated favorable neurological out-
comes in patients who underwent early (<24 h) and ultra-early surgery

Does the patient have any of this following?
*  history of close contact with confirmed COVID-19 cases
*  history of travelling
*  symptoms related to COVID-19
* laboratory examination (hematology, CRP) suggesting COVID-19 infection
*  Chest X-ray suggesting COVID-19 infection

Yes No

Suspect COVID-19 Rapid antibody test (1x)

(+) (March - October)

Referral to the pulmonology <
department for further

assessment and treatment

PCR Swab test (1x)
(November - December)

| )

No clinical finding suggesting
COVID-19 infection + negative
PCR test result 2x consecutively

Surgery

Fig. 1. Our protocol for evaluating COVID-19 infection in a patient who was
going to have surgery.
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(<8-h) for their acute traumatic spinal cord injury [8,15,16]. Early
surgical decompression has the potential to reduce surgical blood loss,
decrease the length of stay in the ICU, and reduce the risk of secondary
complications after traumatic SCI During the pandemic, reduce the time
interval between admission and surgery will decrease the duration of
hospital stay, lessen the risk of COVID-19 transmission, and minimizing
the utilization of medical resource [17].

In our situation, an early surgical procedure which less than 24 h
from injury was difficult to achieve. The time interval between injury
and admission itself was more than 24 h, on average. After the patients
have been admitted to the hospital, a significant delay to surgery was
mainly due to the hospital protocol policy to ensure the patients’ COVID-
19 status before surgery. Because of the limited resource of PCR test
facilities in our region, it might take up to 3 days to get the PCR test
result. Therefore, the patient with suspected COVID-19 infection had
significantly greater time intervals because they should have PCR
negative results two times consecutively. This was the main reason for
the surgery delay of more than a week from admission. The other reason
for the long delay of more than a week was the patients’ accompanying
medical conditions that need to be treated before the surgery.

Surgeries within 24 h from admission were possible in the period
when PCR test is not mandatory for surgery (from March to October) and
when the PCR test laboratory could process the sample quickly. The
delay up to 7 days from admission was mainly because some spine
surgery equipment could not immediately available: we should order
the equipment first and wait for days until it is ready. The other causes
were the unavailability to conduct the spine surgery during the weekend
and prolonged time to get the PCR test results.

Despite almost all surgery was performed after more than 24 h post-
injury, a large proportion of our patients experienced an improvement in
the Frankel grade within 3 months post-operatively. Besides, there was
no patient who had worsening Frankel grade. Two patients who died
after surgery were all having another serious medical condition.
Therefore, from our experience, emergent spine surgery performed later
than 24 h may still beneficial.

We could not demonstrate the more satisfactory outcome of early
surgery because we only had one patient who underwent surgery in less
than 24 h from injury. A study by Vaccaro (1997) found no significant
difference in neurological outcome between cervical spinal cord
decompression after a trauma that is performed less than 72 h after
injury and performed longer than 5 days [18]. It is possible that sig-
nificant neurological benefit can be achieved when the surgery is per-
formed in less than 24 h, but after that, the outcome will not be
significantly different.

In our study, all the cases of spine emergency were caused by trauma.
Fall from height and traffic accidents were responsible for nearly all the
cases. Although the number of trauma cases was reduced during the
pandemic, Park et al. (2020) reported an increase in the proportion of
falls from height, possibly because people did more activities to renovate
their home or do-it-yourself tasks. Also, fewer motor vehicles in the
street might cause people to increase the speed and subsequently cause
severe injury if they collide [19]. Therefore, to prevent such injuries,
people should be more educated to increase safety when working at
heights as well as when driving/riding a motor vehicle.

This study has several limitations. The included patient was limited,
the follow-up duration was still minimal, and we do not have a control
group for comparison. Further research should be conducted to assess
the outcome of the patients after a longer period, with more samples and
a control group. However, we believe our paper will benefit to provide
information that can be used as a foundation for developing policy or
strategies in similar upcoming situations.

5. Conclusion

In response to the COVID-19 pandemic, some strategies had been
developed to increase the safety of healthcare providers and patients. To
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our experience, the lack of human and material resources caused some
delay in surgery. Nevertheless, surgery performed later than 24 h during
the COVID-19 pandemic may still beneficial. In the suboptimal situation
for conducting emergent spine surgery, a greater effort should be made
to prevent the cases: prevent the trauma particularly fall from height and
traffic accident.

Provenance and peer review

Not commissioned, externally peer-reviewed.
Please state any conflicts of interest

No potential conflict of interest relevant to this article was reported.
Please state any sources of funding for your research

The authors declare that this study had no funding resource.

Ethical approval

The informed consent form was declared that patient data or samples
will be used for educational or research purposes.

Consent

Written informed consent was obtained from the patient for publi-
cation of this case series and accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this
journal on request.
Author contribution

Yudha Mathan Sakti and Rosyad Nurkhadafi conceived the study,
drafted the manuscript and critically revised, and facilitated all project-
related tasks.

Registration of research studies

This study has been registered at Universitas Gadjah Mada Research
Repository with registered ID 202104023.

Guarantor

Yudha Mathan Sakti.

Declaration of competing interest
No potential conflict of interest relevant to this article was reported.
Acknowledgements

We thank patient family, the surgical team and the nursing staff who
were involved in the surgery and patients care.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.amsu.2021.102513.

References

[1] W. Guan, Z. Ni, Y. Hu, W. Liang, C. Ou, J. He, et al., Clinical characteristics of
coronavirus disease 2019 in China [Internet], N. Engl. J. Med. 382 (18) (2020 Apr
30), 1708-20. Available from: http://www.nejm.org/doi/10.1056/NEJMoa20020
32.


https://doi.org/10.1016/j.amsu.2021.102513
https://doi.org/10.1016/j.amsu.2021.102513
http://www.nejm.org/doi/10.1056/NEJMoa2002032
http://www.nejm.org/doi/10.1056/NEJMoa2002032

Y.M.

[2

—

[3]

[4]

[5]

[6]

[7]

[8]

[91

[10]

[11]

Sakti and R.N. Khadafi

World Health Organization, WHO Director-General’s remarks at the media briefing
on 2019-nCoV on 11 February [Internet]. 2020 [cited 2020 Jul 6]. Available from:
https://www.who.int/dg/speeches/detail/who-director-general-s-remarks-at-th
e-media-briefing-on-2019-ncov-on-11-february-2020.

COVID-19 STP, Data Sebaran [Internet]. 2021. Available from: https://www.covid
19.go.id/.

N.S. Jain, R.K. Alluri, S.S. Schopler, R. Hah, J.C. Wang, COVID-19 and spine
surgery: a review and evolving recommendations, Glob Spine J [Internet] 10 (5)
(2020 Aug 23) 528-533. Available from: http://journals.sagepub.com/doi/10.11
77/2192568220923655.

C.J. Donnally, K. Shenoy, A.R. Vaccaro, G.D. Schroeder, C.K. Kepler, Triaging spine
surgery in the COVID-19 Era, Clin Spine Surg 33 (4) (2020) 129-130.

M. Al-Balas, H.I. Al-Balas, H. Al-Balas, Surgery during the COVID-19 pandemic: a
comprehensive overview and perioperative care, Am J Surg [Internet 219 (6)
(2020 Jun), 903-6, https://doi.org/10.1016/j.amjsurg.2020.04.018. Available
from:.

North American Spine Society, Coronavirus NASS guidance document [Internet].
2020 [cited 2021 Jan 7]. Available from: https://www.spine.org/Portals/0/assets
/downloads/%0APublications/NASSInsider/NASSGuidanceDocument040320.%
OApdf.

D.-Y. Lee, Y.-J. Park, S.-Y. Song, S.-C. Hwang, K.-T. Kim, D.-H. Kim, The importance
of early surgical decompression for acute traumatic spinal cord injury, Clin Orthop
Surg [Internet] 10 (4) (2018) 448. Available from: https://ecios.org/DOIx.php?
id=10.4055/ci0s.2018.10.4.448.

J.C. Furlan, B.C. Craven, E.M. Massicotte, M.G. Fehlings, Early versus Delayed
Surgical Decompression of Spinal Cord after Traumatic Cervical Spinal Cord Injury:
A Cost-Utility Analysis, World Neurosurg [Internet]. 2016 Apr;88, 2016, 166-74,
https://doi.org/10.1016/j.wneu.2015.12.072. Available from:.

Satuan Tugas Penanganan COVID-19, Satgas bentuk bidang perlindungan khusus
untuk keselamatan tenaga medis [Internet]. 2021 [cited 2021 Jan 10]. Available
from, https://covid19.go.id/p/berita/satgas-bentuk-bidang-perlindungan-khusus-
untuk-keselamatan-tenaga-medis-dan-kesehatan.

Komisi Pengabdian Masyarakat PP.PABOI, SATGAS COVID-19 perhimpunan
dokter spesialis orthopaedi dan traumatologi Indonesia, PABOI [Internet]. 2021
[cited 2020 Jan 8]. Available from, https://indonesia-orthopaedic.org/news-detail

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Annals of Medicine and Surgery 67 (2021) 102513

/satgas-covid-19-perhimpunan-dokter-spesialis-orthopaedi-dan-traumatolo
gi-indonesia-paboi.

D.H. Jayani, Rasio Dokter Indonesia Terendah Kedua di Asia Tenggara | Databoks
[Internet]. 2020 [cited 2021 Jan 10]. Available from: https://databoks.katadata.co
.id/datapublish/2020/04/02/rasio-dokter-indonesia-terendah-kedua-di-asia-ten
ggara.

Humas Jateng. Ganjar: Masih Banyak Masyarakat yang Percaya Dukun Ketimbang
Dokter [Internet]. 2019 [cited 2021 Jan 10]. Available from: https://humas.
jatengprov.go.id/detail_berita_gubernur?id=2606#:~:text=Sementara itu%2C
Ketua Paboi%2C Prof,dokter spesialis ortopedi di Indonesia.

J.C. Furlan, V. Noonan, D.W. Cadotte, M.G. Fehlings, Timing of decompressive
surgery of spinal cord after traumatic spinal cord injury: an evidence-based
examination of pre-clinical and clinical studies, J. Neurotrauma 28 (8) (2011)
1371-1399.

J.R. Wilson, C.D. Witiw, J. Badhiwala, B.K. Kwon, M.G. Fehlings, J.S. Harrop, Early
Surgery for Traumatic Spinal Cord Injury: where Are We Now? Glob Spine J
[Internet], 2020 Jan 6, 10(1_suppl):84S-91S. Available from: http://journals.
sagepub.com/doi/10.1177/2192568219877860.

M.F. Dvorak, V.K. Noonan, N. Fallah, C.G. Fisher, J. Finkelstein, B.K. Kwon, et al.,
The influence of time from injury to surgery on motor recovery and length of
hospital stay in acute traumatic spinal cord injury: an observational Canadian
cohort study, J Neurotrauma [Internet] 32 (9) (2015 May) 645-654. Available
from: http://www.liebertpub.com/doi/10.1089/neu.2014.3632.

P.D. Giorgi, F. Villa, E. Gallazzi, A. Debernardi, G.R. Schird, F.M. Crisa, et al., The
management of emergency spinal surgery during the COVID-19 pandemic in Italy,
Bone Joint J [Internet]. 2020 Jun;102-B(6):671-6. Available from: https://online.
boneandjoint.org.uk/doi/10.1302/0301-620X.102B6.BJJ-2020-0537.

Vaccaro AR, Daugherty RJ, Sheehan TP, Dante SJ, Cotler JM, Balderston RA, et al.
Neurologic Outcome of Early Versus Late Surgery for Cervical Spinal Cord Injury.
Spine (Phila Pa 1976) [Internet]. 1997 Nov;22(22):2609-13. Available from:
http://journals.lww.com/00007632-199711150-00006.

C. Park, K. Sugand, D. Nathwani, R. Bhattacharya, K.M. Sarraf, Impact of the
COVID-19 pandemic on orthopedic trauma workload in a London level 1 trauma
center: the “golden month, Acta Orthop [Internet 91 (5) (2020 Sep 2) 556-561.
Available from: https://www.tandfonline.com/doi/full/10.1080/17453674.202
0.1783621.


https://www.who.int/dg/speeches/detail/who-director-general-s-remarks-at-the-media-briefing-on-2019-ncov-on-11-february-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-remarks-at-the-media-briefing-on-2019-ncov-on-11-february-2020
https://www.covid19.go.id/
https://www.covid19.go.id/
http://journals.sagepub.com/doi/10.1177/2192568220923655
http://journals.sagepub.com/doi/10.1177/2192568220923655
http://refhub.elsevier.com/S2049-0801(21)00463-5/sref5
http://refhub.elsevier.com/S2049-0801(21)00463-5/sref5
https://doi.org/10.1016/j.amjsurg.2020.04.018
https://www.spine.org/Portals/0/assets/downloads/%0APublications/NASSInsider/NASSGuidanceDocument040320.%0Apdf
https://www.spine.org/Portals/0/assets/downloads/%0APublications/NASSInsider/NASSGuidanceDocument040320.%0Apdf
https://www.spine.org/Portals/0/assets/downloads/%0APublications/NASSInsider/NASSGuidanceDocument040320.%0Apdf
https://ecios.org/DOIx.php?id=10.4055/cios.2018.10.4.448
https://ecios.org/DOIx.php?id=10.4055/cios.2018.10.4.448
https://doi.org/10.1016/j.wneu.2015.12.072
https://covid19.go.id/p/berita/satgas-bentuk-bidang-perlindungan-khusus-untuk-keselamatan-tenaga-medis-dan-kesehatan
https://covid19.go.id/p/berita/satgas-bentuk-bidang-perlindungan-khusus-untuk-keselamatan-tenaga-medis-dan-kesehatan
https://indonesia-orthopaedic.org/news-detail/satgas-covid-19-perhimpunan-dokter-spesialis-orthopaedi-dan-traumatologi-indonesia-paboi
https://indonesia-orthopaedic.org/news-detail/satgas-covid-19-perhimpunan-dokter-spesialis-orthopaedi-dan-traumatologi-indonesia-paboi
https://indonesia-orthopaedic.org/news-detail/satgas-covid-19-perhimpunan-dokter-spesialis-orthopaedi-dan-traumatologi-indonesia-paboi
https://databoks.katadata.co.id/datapublish/2020/04/02/rasio-dokter-indonesia-terendah-kedua-di-asia-tenggara
https://databoks.katadata.co.id/datapublish/2020/04/02/rasio-dokter-indonesia-terendah-kedua-di-asia-tenggara
https://databoks.katadata.co.id/datapublish/2020/04/02/rasio-dokter-indonesia-terendah-kedua-di-asia-tenggara
http://refhub.elsevier.com/S2049-0801(21)00463-5/sref14
http://refhub.elsevier.com/S2049-0801(21)00463-5/sref14
http://refhub.elsevier.com/S2049-0801(21)00463-5/sref14
http://refhub.elsevier.com/S2049-0801(21)00463-5/sref14
http://journals.sagepub.com/doi/10.1177/2192568219877860
http://journals.sagepub.com/doi/10.1177/2192568219877860
http://www.liebertpub.com/doi/10.1089/neu.2014.3632
https://online.boneandjoint.org.uk/doi/10.1302/0301-620X.102B6.BJJ-2020-0537
https://online.boneandjoint.org.uk/doi/10.1302/0301-620X.102B6.BJJ-2020-0537
https://www.tandfonline.com/doi/full/10.1080/17453674.2020.1783621
https://www.tandfonline.com/doi/full/10.1080/17453674.2020.1783621

	Emergent spine surgery during COVID-19 pandemic: 10 ​Months experience in Dr. Sardjito general hospital, Indonesia a case s ...
	1 Introduction
	2 Method
	3 Result
	4 Discussion
	5 Conclusion
	Provenance and peer review
	Please state any conflicts of interest
	Please state any sources of funding for your research
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary data
	References


