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Abstract

Background: The study aimed to analyze the clinical effects of pulmonary embolism
succeeding a third surgery conducted for multiple recurrences in thoracic tuberculosis
(TB).

Case report: A 74-year-old female patient developed thoracic tuberculosis and was
subsequently treated in our hospital in March 2019, October 2020, and February
2021. The third surgical intervention included anterolateral thoracic lesion resection,
internal fixation, posterior spinal tuberculous sinus resection, and debridement with
suture. The operative time was 172 min resulting in a substantial intraoperative blood
loss (2321 ml). Postoperative re-examination of chest CTPA indicated a strip filling
defect and pulmonary embolism in the external branch of the right middle lobe of
the lung. After completing the active treatment, the D-dimer quantification, WBC,
CRP, and ESR values were 1261 ng/ml, 7.71 x 10%/L, 74.66 mg/L, and 63 mm, respec-
tively. Chest CTPA re-examination after the treatment showed no signs of pulmonary
embolism.

Conclusion: Patients with a long-term history of multiple operations, high BMI, cer-
ebral infarction, diabetes, and older age group were more likely to develop pulmo-
nary embolism after spinal tuberculosis surgery. Thus, the possibility of postoperative
pulmonary embolism should be thoroughly analyzed before any subsequent surgical

treatment in patients with recurrent spinal tuberculosis.
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1 | INTRODUCTION

About 10 million people have been estimated to develop TB world-
wide, according to the Global Tuberculosis Report, 2020.! Spinal TB
is the commonly encountered extrapulmonary form of the disease
which accounts for nearly 1%-3% of all TB cases.? Although spi-

nal TB mostly involves the thoracic vertebrae® and usually displays

paraspinal abscess formation, intervertebral disk space destruc-
tion along with adjacent vertebrae, and neurological impairment.®*
Although the surgical treatment of spinal TB has shown good clinical
results, some patients still exhibit TB recurrence leading to subse-
quent surgical interventions.” An earlier study reported that the
recurrence rate of spinal TB after the surgery was approximately

estimated at 60%.% Another study revealed a significant reduction

FIGURE 1 Preoperative and postoperative X-ray examinations during the first surgery in March 2019. (A) The arrow points to the
preoperative T7 focal vertebral body in the coronal plane. (B) The arrow points to the preoperative T7 focal vertebral body in the sagittal
plane. (C) The arrow points to the postoperative T7 focal vertebral body in the coronal plane. (D) The arrow points to the postoperative T7

focal vertebral body in the sagittal plane

FIGURE 2 Patient re-examined by
CT after the first surgery 18 months
postoperatively. (A) This is a picture of
bilateral pedicle screw placement in T10.
(B) This is a picture of bilateral pedicle
screw placement in Té. (C) Thisisa CT
3D reconstruction of the coronal plane.
(D) This is a CT 3D reconstruction of the
sagittal plane
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FIGURE 3 Preoperative and postoperative X-ray examinations during the second surgery in October 2020. (A) The arrow points to the
preoperative Té focal vertebral body in the coronal plane. (B) The arrow points to the preoperative Té focal vertebral body in the sagittal
plane. (C) The arrow points to the postoperative Té focal vertebral body in the coronal plane. (D) The arrow points to the postoperative Té

focal vertebral body in the sagittal plane

FIGURE 4 Preoperative CT
examination performed during the second
surgery. (A) The arrow points to the T5
paraspinal abscess. (B) The arrow points to
the Té paraspinal abscess. (C) The arrow
points to the bone destruction in the T5
vertebral body. (D) The arrow points to
the bone destruction in the Té vertebral
body

in recurrent spinal TB after the initiation of the surgical treatment
when compared with the earlier studies.® Several causative factors
could lead to a postoperative recurrence of spinal TB,” which subse-
quently required sinus tract excision, lesion debridement, bone graft
fusion, and internal fixation.? However, only a few studies have re-
ported the multiple recurrences of spinal TB after the initial surgical
treatment.

Pulmonary embolism caused by many etiological factors is a dis-
ease with a high mortality rate.® Although pulmonary embolism is
now considered a rare complication of spinal surgery, the obvious
risk of pulmonary embolism in such cases is high.” At present, pul-
monary embolism after spinal TB has been rarely reported in the lit-
erature, while the occurrence of pulmonary embolism after multiple
spinal TB operations has not been reported to date.
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FIGURE 5 Preoperative MRl examination performed during the second surgery. (A) The arrow points to the T5/6 paraspinal abscess
in the T2 sequence. (B) The arrow points to the T5/6 paraspinal abscess in the T2 lipid pressing sequence. (C) The arrow points to the
T5/6 intervertebral space lesions in the T2 sequence. (D) The arrow points to the T5/6 intervertebral space lesions in the T2 lipid pressing
sequence. (E and F) The arrow points to the T5/6 paraspinal abscess in the T2 sequence cross section

This case of pulmonary embolism after the third thoracic TB sur-
gery has been reported for the first time. After the active treatment,
the patient's condition improved, and the curative effect was satisfac-
tory. Therefore, this report analyzed the occurrence of pulmonary em-

bolism after succeeding surgical interventions for recurrent spinal TB.

2 | CASE REPORT

A 74-year-old female patient was admitted to the Spine and
Osteopathy Ward, the First Affiliated Hospital of Guangxi Medical
University, with the chief complaint of recurrent spinal TB at three
months postoperatively. Although there were sinus passages and
purulent discharge at the incision site, no symptoms of tuberculosis
poisoning were observed, such as afternoon low fever, night sweats,

and fatigue. The patient had a history of previous treatment for TB
and diabetes for four and three years, respectively, along with good
blood glucose control. The patient underwent surgery for thoracic
TB in our hospital in March 2019 and was later treated by thoracic
TB resection in October 2020.

3 | PHYSICAL EXAMINATION

The physiologic spinal curvature was present, along with no obvi-
ous tenderness or pain while percussing each spinous process.
There was an old surgical scar and two sinus passages on the chest
and back measuring about 20 cm and 0.5 cm in size, respectively.
Although purulent discharge was observed, obvious inflammation,
swelling, and sensory impairment were absent. An assessment of
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FIGURE 6 Preoperative and postoperative X-ray examinations conducted during the third surgery in February 2021. (A) The arrow
points to the preoperative Té focal vertebral body in the coronal plane. (B) The arrow points to the preoperative Té focal vertebral body
in the sagittal plane. (C) The arrow points to the postoperative Té focal vertebral body in the coronal plane. (D) The arrow points to the

postoperative Té focal vertebral body in the sagittal plane

the patient's muscle strength revealed a grade |V stage of both left
and right iliopsoas muscles, while the remaining muscle strength was
depicted as grade V. The knee-tendon and Achilles tendon reflexes
were attenuated bilaterally and normally, while the buttock test and
the quadruple sign of the lower extremities were positive, respec-
tively. The bilateral thigh muscle tightness was slightly increased
with no obvious pathological signs.

4 | LABORATORY INVESTIGATIONS

A blood test was performed after the admission, which showed the
values of white blood cells (WBC), hemoglobin (HGB), platelet (PLT)
count, D-dimer quantification, CRP, ultra-sensitive C-reactive pro-
tein, and ESR as 7.86 x 10%/L, 97.30 g/L, 328.60 x 10°/L, 338ng/
mL, 71.16 mg/L, >10.00 mg/L, and 65 mm, respectively. The blood
coagulation function test revealed the prothrombin time as 12 sec-
onds while the fibrinogen was 5.7 g/L. Liver function tests displayed
aspartate aminotransferase (AST), alanine aminotransferase (ALT),
and albumin (ALB) as 10 U/L, 8 U/L, and 39.8 g/L, respectively. The
acid-fast bacilli test for wound secretion smear showed a (+) result,
while the non-tuberculous bacterial smear test for wound secretion
showed a (-) outcome.

5 | RADIOGRAPHIC EXAMINATIONS

Imaging data of the first operation conducted in March 2019 were
collected. As the preoperative and postoperative X-ray examina-
tions were taken in our hospital (Figure 1), a CT scan was obtained

18 months after the surgery (Figure 2). After the collection of the
imaging data of the second operation in October 2020, preoperative
and postoperative X-ray examinations are shown (Figure 3). The pre-
operative CT and MRI examinations were performed (Figures 4 and
5). The radiographic assessments of the third operation in February
2021 were also easily collected since the patient's preoperative X-
ray (Figure 6A,B), CT (Figure 7), and MRI (Figure 8) imaging modali-

ties were all undertaken in our hospital, respectively.

6 | FIRST SURGICAL PROCEDURE

The patient underwent surgery on March 5, 2019. After the general
anesthesia was given, the patient was placed in the prone position,
and the skin was routinely disinfected and covered with sterile towels.
After fully exposing the operating field, the thoracic (T) 7/8 vertebral
lesions were completely excised. The bone defects were filled with
bone granules and streptomycin powder. Pedicle screws were inserted
into the bilateral pedicles of T6-T10, followed by the placement of a
cross-connecting device between T7 and T8. After sufficient hemo-

stasis, a drainage tube was placed, followed by the layered suturing.

7 | SECOND SURGICAL PROCEDURE

The patient underwent a second operation on October 21, 2020.
After the application of general anesthesia, the patient was placed
in the prone position, while the skin was routinely disinfected and
covered with sterile towels. After incising the skin layers, the original
internal fixation device was removed. The T5-T8 vertebral lesions
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FIGURE 7 Preoperative CT examination performed during the third surgery. (A) The arrow points to the T5 paraspinal abscess. (B) The
arrow points to the T5/6 paraspinal abscess. (C) The arrow points to the Té paraspinal abscess. (D and E) The arrow points to the bone
destruction in the Té vertebral body

were fully removed succeeded by adding the bone granules and
streptomycin powder in the lesion areas. Pedicle screws were placed
in the bilateral and the left pedicles of the T4, T5,T7,T9, T11,and T8,
respectively. After achieving sufficient hemostasis, a drainage tube
was placed, followed by the layered suturing.

8 | THIRD SURGICAL PROCEDURE

8.1 | Anterolateral approach to thoracic vertebral
lesion resection and internal fixation

Under general anesthesia, surgery was performed with the patient
in the lateral decubitus position. After the skin was incised layer
by layer, one rib at the lesioned site was excised after the deter-
mination of the respective segment by the C-arm fluoroscopy. The

paraspinal abscess at the diseased segment, granulation tissue,
and the necrotic bone was completely excised. The diseased disk
segment was removed, and the upper and lower vertebral bodies
formed a new bone slot. After the bone fragments were implanted
in the interbody fusion device, it was placed in the bone slot. A
suitable titanium plate was selected to fix the upper and lower
vertebral bodies of the interbody fusion apparatus. Additionally,
the wound was cleaned, and no active bleeding sites were ob-
served. A closed thoracic drainage device was placed, followed by
the suturing.

8.2 | Sinus debridement and suturing

After the anterolateral approach was completed, the patient was
placed in the prone position. After the routine disinfection of the
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FIGURE 8 Preoperative MRl examination performed during the third surgery. (A) The arrow points to the T5/6 paraspinal abscess in the
T1 sequence. (B) The arrow points to the T5/6 intervertebral space lesions in the T1 sequence. (C) The arrow points to the T5/6 paraspinal
abscess in the T2 sequence. (D) The arrow points to the T5/6 intervertebral space lesions in the T2 sequence. (E) The arrow points to the
T5/6 paraspinal abscess in the T2 lipid pressing sequence. (F) The arrow points to the T5/6 intervertebral space lesions in the T2 lipid
pressing sequence. (G) The arrow points to the T5/6 paraspinal abscess in the T2 sequence cross section

infected wound, the skin and subcutaneous tissue were incised
layer by layer to expose the sinus tract. The sinus tract was thor-
oughly resected, and the necrotic tissue was removed. After the
wound was cleaned, the drainage tube was placed, and the skin

was sutured.

9 | RESULTS

The patient underwent anterolateral thoracic lesion resection,
internal fixation, and posterior spinal tuberculous sinus resec-
tion along with debridement and suturing in our hospital. The

operative time was 172 min resulting in an intraoperative blood
loss (2321 ml). A closed thoracic drainage device was placed dur-
ing the operation, which resulted in closed thoracic drainage
(250 mL) on the first day postoperatively. The wound dressing
was dry, and there was no obvious inflammation and swelling
around the skin. However, on the third day after surgery, the pa-
tient developed cough and expectoration along with dyspnea,
while displaying no fever, hemoptysis, or chest pain. As the lungs
displayed coarse breathing sounds, the lower hepatic portion
produced a small amount of wet and dry rales. Preoperative and
multiple postoperative blood tests were performed during the
hospital stay, including WBC (Figure 9A), HGB (Figure 9B), PLT
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FIGURE 9 Preoperative and postoperative blood tests performed during the hospital stay. (A) The WBC value. (B) The HGB value. (C)

The PLT value. (D) The neutrophil percentage value

(Figure 9C), neutrophil percentage (Figure 9D), CRP (Figure 10A),
ESR (Figure 10B), and D-dimer quantification (Figure 10C). Liver
function, kidney function, and electrolyte test results are shown
(Table 1). The patient's vital signs were measured daily (Figure 11).
A postoperative CT re-examination showed that the internal fixa-
tion device was aligned well (Figure 12). The BMI measurement
categorized the patient as overweight in all three hospital visits
(Figure 13).

However, postoperative chest CT pulmonary angiogram
(CTPA) indicated a strip filling defect and pulmonary embolism in
the external branch of the right middle hepatic lobe and double
pneumonia, respectively (Figure 14A,B). A specialist consultation
request was granted, considering the following factors: (1) The
low-risk group of acute pulmonary thromboembolism; (2) Double
pneumonia. The anticoagulant enoxaparin therapy along with spe-
cific anti-infection modalities was given owing to the specialist
consultation.

After the completion of active treatment, chest CTPA re-

examination showed no signs of pulmonary embolism (Figure 14C,D).

The patient had no other complications and was highly satisfied with
the treatment. The patient was again examined and discharged ten
days after the surgery. The postoperative radiographs after three
months showed that the internal fixation device was in good condi-
tion (Figure 6C,D).

10 | DISCUSSION

Osteoarticular TB is a common manifestation of the extrapulmo-
nary form, while spinal TB most commonly occurs after the initia-
tion of osteoarticular tuberculosis.*®** Spinal tuberculosis mainly
occurs in the thoracic vertebrae, leading to several constitutional
symptoms like back pain, spinal tenderness, paraplegia, and spinal
deformities.®>*1%12 pulmonary embolism following spinal TB sur-
gery has been rarely reported in the literature. This case report
analyzed the clinical effect of pulmonary embolism following the
third surgical intervention in a patient with multiple recurrences
of thoracic TB.
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spinal TB, after two recurrent episodes, underwent a third surgery
in our hospital. This might be related to the fact that superinfec-
tion occurred with drug-resistant strains during the treatment.*34
Additionally, the failure of the spinal stability reconstruction de-
vice was also a causative factor for the subsequent recurrence.?*’
Although several literary insights have displayed the safety
profiles and effectiveness of using internal fixation devices for
treating TB,“”17 few other studies demonstrated that bacterial
presence could generate a biofilm matrix consisting of proteins
and polysaccharides on the surface of implanted materials, which
might cause re-infection.®

The patient reported to our department three times, and the
BMI measurement in each hospitalization visit showed an excessive
measure of obesity (Figure 13). Multivariate analysis of the recent
literature revealed that independent risk factors for pulmonary em-
bolism included total operative time and BML.Y Obese people had
twice the risk of developing postoperative pulmonary embolism.?°
This might be due to the fact that increased BMI and obesity usually
prolong the operating time, which could easily lead to postopera-
tive t:omplications.21 In this case report, the BMI of the patient in all
three hospitalization visits was over 26, while the BMI in the third
hospitalization was as high as 26.14, thus implying that this might be
a high-risk factor for initiating pulmonary embolism following spinal
TB surgery.

The reported patient had a three-year history of stroke. Although
the patients did not have a significant sequel of stroke, their behav-

ior was significantly altered when compared with those without this

disease. This might be due to decreased mobility after stroke and
increased susceptibility to deep vein thrombosis, which is a potential
side effect of pulmonary embolism.?? Pulmonary embolism after a
stroke has been frequently reported due to an association of the
stroke mechanism with hypercoagulability in vivo.?® Thus, it was
easily speculated that pulmonary embolism was also closely related
to hypercoagulability.?*

It has been indicated that the process of the diabetic patients
undergoing Charcot foot reconstruction was complicated by the
pulmonary embolism initiation.?> This was in accordance with our
result reporting a pulmonary embolism after the surgical treatment.
It has also been reported that the incidence of pulmonary embolism
was particularly high in type 2 diabetes patients.?® The underlying
mechanism in such cases might be the innate activation of hypergly-
cemia that leads to abnormal coagulation and impaired fibrinolysis
and thus increasing the risk of thrombosis.?”?

This case report presented a 74-year-old female patient with
postoperative pulmonary embolism. The elderly population is more
susceptible to pulmonary embolism after the surgical treatment than
the younger age group.29 It was also evident that the mortality rates
increased with the advancing age.30 A study by Zhou et al. showed
that hypertensive patients older than 60 years were more prone to
pulmonary embolism,3! which might be attributable to the hyper-
coagulable state of elder patients with hypertension.®? The patient
in this case report was 74 years old and had a slightly higher blood
pressure during the entire hospitalization, which was consistent with

the results of previous studies.??"%?
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FIGURE 12 Postoperative CT examination performed during the third surgery. (A and B) The nail bar system is fixed well in the sagittal
plane. (C and D), The titanium cage and the plate system are aligned correctly in the sagittal plane. (E and F) The titanium cage and the plate
system are fixed well in the coronal plane. (G and H) The titanium cage and the plate system are aligned correctly in the cross-sectional area

Although this case reported no pulmonary embolism after the first
two spinal TB operations, a subsequent pulmonary embolism occurred
after the third surgery, thus stating that spinal TB surgeries might be
associated with the initiation of the pulmonary embolism. Fatimah
et al.®® reported a 29-year-old woman who was diagnosed with spinal
tuberculosis and developed a pulmonary embolism in the postoper-
ative third week. It is evident that the spinal TB abscess invades the
spinal canal and compresses the spinal cord, further leading to a spinal
cord injury. The incidence of deep vein thrombosis in patients with spi-
nal cord injury has been reported to range from 14.3% to 33.3%,343¢
stating that the occurrence of deep vein thrombosis was an important
risk factor for pulmonary embolism. In this case report, the recurrence
of TB abscess after spinal TB surgery caused spinal cord injury and

deep vein thrombosis, which might have initiated pulmonary embolism.

After active anticoagulation and anti-infection treatment, the
clinical effect of the patient was satisfactory, and no thrombosis
was found in the lung CTPA re-examination. Throughout the hos-
pitalization, the patient's routine blood tests indicated a gradual
improvement in her condition (Figures 9 and 10, Table 1). The pa-
tient's vital signs were stable (Figure 11). Anticoagulant therapy
is extremely important in such patients with pulmonary embo-
lism, and its efficacy does not significantly differ from thrombo-
lytic therapy.37 Since the patients with pulmonary embolism were
given timely and effective anticoagulant therapy, the exercise ca-
pacity and ventilatory efficiency improved significantly, and the
clinical treatment outcome was satisfactory.® This was in accor-
dance with the treatment strategy and clinical effect reported in

our case.
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11 | CONCLUSION

Patients with a history of multiple operations, high BMI, cer-

ebral infarction, diabetes, and advancing age group were

Body Mass Index
27.41

97 2691

26.14
26-

25-

FIGURE 13 Body mass index measured thrice in all the hospital
visits

more likely to develop pulmonary embolism after the spinal
tuberculosis surgery. The possibility of postoperative pulmo-
nary embolism should be thoroughly analyzed before initiating
further surgical interventions in patients with recurrent spinal
tuberculosis.

ACKNOWLEDGEMENTS
Not applicable.

CONFLICT OF INTERESTS
All authors declare no conflicts of interest.

AUTHOR CONTRIBUTIONS

Ly C wrote the article and prepared Figures 1-14 and Table 1. C L
contributed equally to this work and should be considered co-
first authors. All authors reviewed the article and have read and ap-
proved the study.

CONSENT FOR PUBLICATION
Written informed consent was obtained from the patient for publi-

cation of this case report and accompanying images.

DATA AVAILABILITY STATEMENT
The original contributions presented in the study are included in
the article/supplementary material, and further inquiries can be di-

rected to the corresponding author/s.

ORCID
Xinli Zhan

https://orcid.org/0000-0002-6936-481X

FIGURE 14 Preoperative chest CTPA
examination performed during the third
surgical intervention. (A and B) The arrow
points to the pulmonary embolism in

the external branch of the right middle
hepatic lobe. (C and D) The arrow points
to the normal pulmonary architecture

in the external branch of the right

middle hepatic lobe, showing no signs of
pulmonary embolism after the treatment


https://orcid.org/0000-0002-6936-481X
https://orcid.org/0000-0002-6936-481X

WILEY 13 of 13

mortality with pulmonary embolism. A population-

in pa-

CHEN ET AL.

22. Luo Y, Zhou C, Deng Q, et al. Prevention of deep venous throm-

REFERENCES bosis in stroke: a best practice implementation project. JBI Evid

1. Chakaya J, Khan M, Ntoumi F, et al. Global tuberculosis report 2020 Implement. 2021;19(3):279-287.
- Reflections on the Global TB burden, treatment and prevention 23. Mullaguri N, Hepburn M, Gebel JM, et al. COVID-19 disease
efforts. Int J Infect Dis. 2021;113:57-S12. and hypercoagulability leading to acute ischemic stroke. The
2. Wang B, Kong L, Zhu Z, et al. Recurrent complex spinal tuberculo- Neurohospitalist. 2021;11(2):131-136.
sis accompanied by sinus tract formation: causes of recurrence and 24. St-Jean M, Lim D, Langlois F. Hypercoagulability in Cushing's syn-
clinical treatments. Sci Rep. 2018;8(1):6933. drome: from arterial to venous disease. Best Pract Res Clin Endocrinol
3. LiW, LiuZ, Xiao X, et al. Early surgical intervention for active tho- Metab. 2021;35(2):101496.
racic spinal tuberculosis patients with paraparesis and paraplegia. 25. Lyons M, McGregor PC, Pinzur MS, et al. Risk reduction and periop-
BMC Musculoskelet Disord. 2021;22(1):213. erative complications in patients with diabetes and multiple med-
4. Zeng H, Zhang Y, Shen X, et al. Staged treatment of thoracic and ical comorbidities undergoing charcot foot reconstruction. Foot
lumbar spinal tuberculosis with flow injection abscess. Int J Clin Exp Ankle Int. 2021;42(7):902-909.
Med. 2015;8(10):18383-18390. 26. Jiménez-Garcia R, Albaladejo-Vicente R, Hernandez-Barrera
5. Liang Q, Wang Q, Long G, et al. Clinical effectiveness of the pos- V, et al. Type 2 diabetes is a risk factor for suffering and for in-
terior affected-vertebrae fixation method in posterior-anterior hospital
surgery to treat thoracic spinal tuberculosis. World Neurosurg. based study in Spain (2016-2018). Int J Environ Res Public Health.
2019;123:29-39. 2020;17(22):2016-2018
6. Cincotti JJ, Salzberg AM, Boone EW, Kelley JB. Posterior tuberculous 27. Ay C, Tengler T, Vormittag R, et al. Venous thromboembo-
sinuses of vertebral origin; wound revision and closure with streptomy- lism-a manifestation of the metabolic syndrome. Haematologica.
cin permitting early spinal fusion. N Engl J Med. 1949;241(5):193-197. 2007;92(3):374-380.
7. Pellisé F. Tuberculosis and Pott’s disease, still very relevant health 28. Bell E, Folsom AR, Lutsey PL, et al. Diabetes mellitus and venous
problems. Eur Spine J. 2013;22(S4):527-528. thromboembolism: a systematic review and meta-analysis. Diabetes
8. Stein P, Sostman HD, Hull RD, et al. Diagnosis of pulmonary embo- Res Clin Pract. 2016;111:10-18.
lism in the coronary care unit. Am J Cardiol. 2009;103(6):881-886. 29. Monden D, Raimann FJ, Neef V, et al. Meningioma surgery in pa-
9. JiP, Jiang Y, Hou W, et al. A rare case of fatal pulmonary embolism tients >70 years of age: clinical outcome and validation of the
in a pediatric spine surgery. World Neurosurg. 2020;137:183-186. SKALE score. J Clin Med. 2021;10(9):1820.

10. Ansari S, Amanullah MF, Rauniyar R, Ahmad K. Pott's spine: diag- 30. Brown M, Koh NP, Bell SW, et al. Age and gender related differences
nostic imaging modalities and technology advancements. North Am in infection, thromboembolism, revision and death in knee arthro-
J Med Sci. 2013;5(7):404-411. plasty in a Scottish population. Scott Med J. 2020;65(3):89-93.

11. Turgut M. Spinal tuberculosis (Pott's disease): its clinical presenta- 31. Zhou F, Wang L-H, Dai C-Q, et al. Risk factors and outcomes
tion, surgical management, and outcome. A survey study on 694 for preoperative asymptomatic pulmonary embolism
patients. Neurosurg Rev. 2001;24(1):8-13. tients aged 60 years and over with hip fracture. Orthopaed Surg.

12. Wang B, Gao W, Hao D. Current study of the detection and 2021:13(3):958-965.
treatment targets of spinal tuberculosis. Curr Drug Targets. 32. TanL, Qi B, Yu T, Wang C. Incidence and risk factors for venous
2020;21(4):320-327. thromboembolism following surgical treatment of fractures below

13. Soundararajan D, Rajasekaran RB, Rajasekaran S, Shetty AP, Kanna the hip: a meta-analysis. Int Wound J. 2016;13(6):1359-1371.

RM. Drug-resistant spinal tuberculosis - Current concepts, challenges, 33. Ahmedy F, Ahmad Fauzi A, Engkasan JP. Asymptomatic tachycardia
and controversies. J Clin Orthopaed Trauma. 2020;11(5):863-870. and acute pulmonary embolism in a case of tuberculosis spondylo-

14. LilL, Zhang Z, Luo F, et al. Management of drug-resistant spinal tu- discitis. Spinal Cord Ser Cases. 2018;4:43.
berculosis with a combination of surgery and individualised chemo- 34. Yelnik A, Dizien O, Bussel B, et al. Systematic lower limb phle-
therapy: a retrospective analysis of thirty-five patients. Int Orthop. bography in acute spinal cord injury in 147 patients. Paraplegia.
2012;36(2):277-283. 1991;29(4):253-260.

15. Wang Y, Zhang H-Q, Liao W, et al. One-stage posterior focus de- 35. Colachis SC 3rd, Clinchot DM. The association between deep ve-
bridement, interbody graft using titanium mesh cages, posterior in- nous thrombosis and heterotopic ossification in patients with acute
strumentation and fusion in the surgical treatment of lumbo-sacral traumatic spinal cord injury. Paraplegia. 1993;31(8):507-512.
spinal tuberculosis in the aged. Int Orthop. 2016;40(6):1117-1124. 36. Waring WP, Karunas RS. Acute spinal cord injuries and the inci-

16. Ozdemir H, Us A, Ogiin T. The role of anterior spinal instrumen- dence of clinically occurring thromboembolic disease. Paraplegia.
tation and allograft fibula for the treatment of pott disease. Spine. 1991:29(1):8-16.
2003;28(5):474-479. 37. Lee J, Chen W-H, Lin Y-S, Chang C-H, Chen T-H. Comparison

17. Lu G, Wang B, Li J, Liu W, Cheng I. Anterior debridement and re- of effectiveness between anticoagulation and thrombolysis
construction via thoracoscopy-assisted mini-open approach for therapy for pulmonary embolism in patients complicated with
the treatment of thoracic spinal tuberculosis: minimum 5-year fol- shock: a nationwide population-based study. Thromb Haemost.
low-up. Eur Spine J. 2012;21(3):463-469. 2020;120(8):1208-1216.

18. Ha K, Chung Y, Ryoo S. Adherence and biofilm formation of 38. Huang D, Guo J, Yang W, Liu J. Exercise capacity and ventilatory ef-
Staphylococcus epidermidis and Mycobacterium tuberculosis on var- ficiency in patients with pulmonary embolism after short duration
ious spinal implants. Spine. 2005;30(1):38-43. of anticoagulation therapy. Am J Med Sci. 2020;359(3):140-146.

19. Missle B, Buck N, Schade S, et al. Impact of pulmonary embolism
on morbidity and mortality in patients undergoing pancreatic sur-
gery. ‘,‘angenbeCk's Arch Surg. 2021;406(3):?93_902' . How to cite this article: Chen L, Liu C, Liang T, et al.

20. Kilovaite J, Benn M, Nordestgaard B. Obesity as a causal risk factor ; . .
for deep venous thrombosis: a Mendelian randomization study. J Pulmonary embolism following the third thoracic tuberculosis
Intern Med. 2015;277(5):573-584. surgery: A case report and literature review. J Clin Lab Anal.

21. Ramsey A, Martin R. Body mass index and outcomes from pan-

creatic resection: a review and meta-analysis. J Gastrointest Surg.
2011;15(9):1633-1642.

2022;36:e24256. doi:10.1002/jcla.24256


https://doi.org/10.1002/jcla.24256

