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Objective: To investigate the value of Hounsfield units (HUs) as an independent predictor 
of failed percutaneous drainage of spinal tuberculosis paraspinal abscess under computed 
tomography (CT) guidance.
Methods: A retrospective analysis was conducted on 61 patients who underwent CT-guided 
percutaneous drainage for spinal tuberculosis paraspinal abscess between October 2017 and 
October 2020. Preoperative CT scans were used to measure the HUs of the abscess. Patients 
were categorized into successful drainage (n = 49) and failed drainage (n = 12) groups. Sta-
tistical analysis involved independent sample t-tests and chi-square tests to compare between 
the 2 groups. Binary logistic regression was performed to identify independent predictive 
factors for drainage failure. Receiver operating characteristic (ROC) curves were employed 
to ascertain risk factor thresholds and diagnostic performance.
Results: Among the patients, 49 experienced successful drainage while 12 faced drainage 
failure. The mean HUs of abscesses in the failed drainage group were significantly higher 
than those in the successful drainage group (p < 0.001). ROC analysis revealed an area un-
der the curve of 0.897 (95% confidence interval, 0.808–0.986) for predicting drainage fail-
ure based on HUs. The optimal HU cutoff value for predicting drainage failure was 22.3, with 
a sensitivity of 91.7% and specificity of 69.4%.
Conclusion: HUs are an independent predictor of failed percutaneous drainage of spinal 
tuberculosis paraspinal abscess under CT guidance. The HU value of 22.3 can be used as an 
initial screening threshold for predicting the success or failure of drainage.

Keywords: Spinal tuberculosis, Paravertebral abscess, Percutaneous catheter drainage, Houn-
sfield units

INTRODUCTION

Tuberculosis is a prevalent infectious disease worldwide, with 
an estimated one-third of the global population carrying the 
tuberculosis bacillus.1 Despite a decline in its incidence, densely 
populated developing countries continue to experience signifi-
cantly higher incidence and mortality rates compared to other 

infectious diseases, according to the tuberculosis surveillance 
report published by the World Health Organization.2 Bone tu-
berculosis is a common form of extrapulmonary tuberculosis, 
with spinal tuberculosis accounting for over 50% of cases.3 Stud-
ies indicate that 50% to 75% of spinal tuberculosis patients de-
velop paraspinal tuberculosis abscess.4,5 While anterior surgery 
was previously considered the standard treatment for patients 
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with extensive abscess formation but no neurological impair-
ment and mild bone destruction,6,7 it poses serious complica-
tions, such as nerve and vascular injury, abdominal visceral in-
jury, or pneumothorax, due to the complex anatomical struc-
ture involved.8 In recent years, percutaneous puncture drainage 
(PCD) combined with antituberculosis treatment has emerged 
as a minimally invasive alternative for treating tuberculosis pso-
as abscess.9,10 However, PCD may fail due to reasons such as the 
pus being too thick or the drainage tube diameter being too small, 
leading to poor drainage,11,12 and ultimately requiring additional 
surgery to debride the abscess. This not only increases overall 
medical expenses but also increases the patient’s pain and nurs-
ing difficulty due to the retention of the drainage tube. There-
fore, understanding the relationship between relevant factors 
and the efficacy of PCD is of great significance for guiding the 
selection of treatment methods for tuberculosis psoas abscess.

CT is the preferred imaging method for evaluating the extent 
of abscess, bone destruction, and other spinal tuberculosis-re-
lated changes.13 It is considered the gold standard for diagnos-
ing psoas abscess14 and a routine examination for patients with 
spinal tuberculosis. Hounsfield units (HUs) are used to reflect 
the radiation density of tissues in CT images. The value of 0 is 
defined in water, -1,000 in air, and +1,000 in bones.15 Consider-
ing previous animal experiments demonstrating a positive cor-
relation between bile viscosity and density,16 this study employs 
HU as a measure of density to assess abscess viscosity. However, 
there is currently a lack of literature regarding the potential cor-
relation between abscess viscosity and the efficacy of PCD treat-
ment. As a result, we aimed to explore the degree of abscess vis-
cosity using preoperative HUs as a risk factor for PCD failure.

MATERIALS AND METHODS

The research protocol was approved by the ethnic committee 
of Southwest Hospital, Army Medical University ((B) KY2023032) 
and was performed in accordance with the 1964 Helsinki Dec-
laration and its later amendments or comparable ethical stan-
dards.

This study aimed to retrospectively investigate patients who 
underwent CT-guided puncture and drainage for paravertebral 
abscess from October 2017 to October 2020 in our hospital. Pa-
tients who met the inclusion criteria must have been diagnosed 
with spinal tuberculosis and accompanied by paravertebral ab-
scess, received CT-guided puncture and drainage treatment, 
and had at least 24 months of follow-up, with regular CT fol-
low-up before and after the operation and complete other fol-

low-up data. Exclusion criteria included: (1) Diagnosis of other 
spinal infections other than spinal tuberculosis; (2) A history of 
anterior spinal surgery. Based on the inclusion and exclusion 
criteria, the patients who met the criteria were divided into 2 
groups. Patients with poor puncture and drainage effect, large 
residual abscess requiring subsequent anterior tuberculosis le-
sion clearance surgery were defined as the puncture and drain-
age failure group. Patients with little or no residual abscess after 
puncture and drainage and successful removal of the puncture 
and drainage tube were defined as the puncture and drainage 
success group. According to the diagnostic and treatment algo-
rithm for psoas abscess introduced by Yacoub et al.,17 we define 
cases where the remaining abscess diameter measured on CT 
or MRI > 3 cm as “large residual abscesses.”

The diagnosis of tuberculosis relies on clinical symptoms, lab-
oratory tests (e.g., erythrocyte sedimentation rate [ESR] or C-
reactive protein [CRP]), and radiological examinations (e.g., x-
ray plain films, computed tomography [CT], and magnetic res-
onance imaging [MRI]). Confirmation is typically obtained thr
ough tissue culture, histological examination, or by demonstrat-
ing a positive response to antituberculosis chemotherapy.11,18,19 
All enrolled patients underwent a standardized preoperative 
antituberculosis treatment regimen, consisting of isoniazid, ri-
fampicin, pyrazinamide, and ethambutol. During surgery, we 
routinely used a 12F pigtail drainage catheter for drainage, fa-
cilitating natural drainage through an external bag. Daily rins-
ing, consisting of 0.9% sodium chloride solution (20 mL) and 
isoniazid (200 mg), was adjusted in frequency based on puru-
lent fluid characteristics 2 weeks postsurgery. Patients were ad-
vised to wear a brace for postoperative protection. Individual-
ized antituberculosis treatment plans, guided by lesion drug sen-
sitivity test results, typically continued for 18 months.

We retrospectively collected basic information on 2 groups of 
patients, including sex, age, body mass index (BMI), number of 
involved vertebral segments, duration of drainage tube place-
ment, and HU of the preoperative abscess. The HU value of pre-
operative abscesses was determined by selecting a cross-section 
in the upper, middle, and lower regions of the abscess from the 
patient’s preoperative CT images, and using the elliptical region 
of interest tool in the image archiving and communication sys-
tem to measure the abscess area as much as possible, avoiding 
areas of dead bone. The average of these 3 measurements was 
calculated as the HU value measurement for the respective pa-
tient’s abscess (Fig. 1). We used the American GE Optima 660 
or the German Siemens SOMATOM Definition AS+CT scan-
ner. The scanning parameters were as follows: tube voltage of 
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120 kV, tube current ranging from 30 to 70 mAs, slice thickness 
of 5 mm, and interlayer spacing of 5 mm. During the perioper-
ative period, we evaluated the clinical efficacy of patients using 
the visual analogue scale (VAS) for back pain, the Oswestry Dis-
ability Index (ODI), CRP, and ESR indicators. It should be not-
ed that for patients in the failed percutaneous drainage group, 
the postoperative follow-up data we analyzed were obtained af-
ter performing anterior approach open abscess debridement 
surgery.

For statistical analysis, we used IBM SPSS Statistics ver. 23.0 
(IBM Co., Armonk, NY, USA). Continuous variables were ex-
pressed as mean ± standard deviation and analyzed using the 
independent sample t-test. Categorical variables were analyzed 
using the chi-square test or Fisher exact test. Within-group com-
parison was done using the paired t-test. To determine the cut-
off value between the 2 groups, we used the receiver operating 
characteristic (ROC) curve, and the area under the ROC curve 
(AUC) was calculated for regional evaluation. We used binary 
logistic regression analysis to determine the independent pre-
dictors of PCD failure, and we expressed the results as odds ra-
tio (OR) with a 95% confidence interval (CI). Statistical signifi-
cance was set at p< 0.05 for differences.

RESULTS

The final analysis included 61 patients (41 males and 20 fe-
males) with a mean age of 38.3±17.5 years, a mean BMI of 17.2±  
1.1 kg/m2, and a mean follow-up time of 27.9± 3.0 months. Ac-
cording to the efficacy of the puncture and drainage, the patients 
were divided into the puncture and drainage failure group (n=  
12) and the puncture and drainage success group (n= 49). Ac-
cording to the current follow-up results, no cases of tuberculo-
sis recurrence were observed in all patients included in this study.

Table 1 shows the comparison of demographic and clinical 
data between the success group and the failure group. There 
were no significant differences between the 2 groups in terms 
of sex, age, BMI, number of affected vertebral segments, and 
follow-up time (p> 0.05). However, there were significant dif-
ferences between the failure group and the success group in 
terms of the duration of indwelling drainage tube (50.0 ± 9.8 
days vs. 33.7± 15.5 days, p= 0.001) and the HU value of the pre-
operative paravertebral abscess (29.5±6.2 vs. 20.0±4.3, p<0.001).

The findings from the binary logistic regression analysis ex-
amining the factors predicting the need for surgical interven-
tion due to PCD failure are presented in Table 2. The analysis 
revealed that a higher preoperative HU value of the paraverte-
bral abscess was a significant independent predictor of the need 
for surgical intervention due to PCD failure (OR, 1.829; 95% 
CI, 1.084–3.087; p= 0.024). Additionally, the results of the ROC 
curve analysis (Table 3, Fig. 2) showed that the preoperative HU 
value of the paravertebral abscess had a strong predictive ability 
for PCD failure, with an AUC of 0.897 (95% CI, 0.808–0.986; 
p< 0.001). Based on our analysis, we identified a critical value 
of 22.3 for the preoperative HU value of the paravertebral ab-
scess as a threshold for identifying patients with a higher risk of 

Table 1. Demographic and clinical data

Variable
Successful 
drainage 

group

Failed  
drainage 

group
p-value

Male sex 34 (69.4) 7 (58.3) 0.465

Age (yr) 39.6 ± 18.4 32.8 ± 11.9 0.225

Body mass index (kg/m2) 17.2 ± 1.0 17.2 ± 1.4 0.925

Hounsfield units 20.0 ± 4.3 29.5 ± 6.2 < 0.001

Duration of drainage (day) 33.7 ± 15.5 50.0 ± 9.8 0.001

Number of infected vertebral 
bodies

2.4 ± 0.6 2.6 ± 0.7 0.463

Follow-up (mo) 27.8 ± 3.0 28.4 ± 2.9 0.523

Values are presented as number (%) or mean ± standard deviation.

Fig. 1. This figure demonstrates our study’s method for deter-
mining Hounsfield unit (HU) values in computed tomogra-
phy using the elliptical region of interest tool. The left image 
depicts the selection of planes at the upper, middle, and lower 
sections of the abscess coronal plane for measuring abscess 
HU values. The right image displays the HU values generated 
by the imaging software program.

A

B

C
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PCD failure, which had a high sensitivity (91.7%) and appro-
priate specificity (69.4%).

Table 4 and Fig. 3 show the evaluation of clinical outcomes 
for the 2 groups of patients. Preoperatively, there was no signifi-
cant difference between the failed group and the successful group 
in VAS-back score (5.1± 1.0 vs. 5.4± 0.8) and ODI (55.8± 5.7 
vs. 57.1± 5.6) (p> 0.05). However, on postoperative day 3, the 
VAS-back score of the failed group was significantly higher than 
that of the successful group (4.2±0.8 vs. 3.4±1.2, p<0.05). There 

were no significant differences in VAS-back score and ODI be-
tween the 2 groups at the remaining postoperative follow-up 
time points. Preoperatively, there were no significant differenc-
es in CRP and ESR between the failed group and the successful 
group (67.9 ± 19.3 mg/L vs. 70.6 ± 14.5 mg/L and 70.2 ± 11.9 
mm/hr vs. 66.0± 13.0 mm/hr, respectively, p> 0.05). However, 
the failed group had significantly higher levels of CRP (86.8±  
26.1 mg/L vs. 59.8± 22.0 mg/L, p< 0.05) and ESR (77.7± 18.0 
mm/hr vs. 53.7± 13.9 mm/hr, p< 0.001) on postoperative day 3, 
as well as significantly higher levels of CRP (40.4± 15.3 mg/L 
vs. 30.3± 5.4 mg/L, p< 0.001) on postoperative day 7, compared 
to the successful group. There were no significant differences in 
CRP and ESR between the 2 groups at the remaining postoper-

Table 3. Results of receiver operating characteristic analysis

AUC (95% CI) p-value Cutoff Sensitivity Specificity

Hounsfield  
   units

0.897  
(0.808–0.986)

< 0.001 22.3 91.7% 69.4%

AUC, area under the curve; CI, confidence interval.

Fig. 2. Receiver operating characteristic curve for the Houn-
sfield unit value as a predictor of puncture drainage failure, 
with an area under the curve of 0.897, sensitivity of 91.7% and 
specificity of 69.4%. AUC, area under the curve.
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Table 4. Clinical efficacy evaluation

Variable
Successful 
drainage 

group

Failed  
drainage 

group
p-value

Patient-reported

VAS-back

   Preoperative 5.4 ± 0.8 5.1 ± 1.0 0.259

   3 Days postoperative 3.4 ± 1.2 4.2 ± 0.8 0.032

   3 Months postoperative 2.2 ± 1.5 2.0 ± 1.3 0.738

   6 Months postoperative 1.1 ± 0.9 1.7 ± 1.2 0.082

   Last follow-up 0.8 ± 0.9 0.8 ± 0.9 0.781

ODI

   Preoperative 57.1 ± 5.6 55.8 ± 5.7 0.497

   3 Months postoperative 29.8 ± 7.1 32.0 ± 6.2 0.331

   6 Months postoperative 18.9 ± 5.3 19.8 ± 5.7 0.573

   Last follow-up  10.5 ± 5.3 10.5 ± 6.7 0.987

Laboratory test

CRP (mg/L)

   Preoperative 70.6 ± 14.5 67.9 ± 19.3 0.598

   3 Days postoperative 59.8 ± 22.0 86.8 ± 26.1 0.001

   7 Days postoperative 30.3 ± 5.4 40.4 ± 15.3 < 0.001

   3 Months postoperative 7.9 ± 2.5 7.6 ± 2.5 0.718

   Last follow-up 5.7 ± 1.2 5.4 ± 1.4 0.480

ESR (mm/hr)

   Preoperative 66.0 ± 13.0 70.2 ± 11.9 0.308

   3 Days postoperative 53.7 ± 13.9 77.7 ± 18.0 < 0.001

   7 Days postoperative 41.9 ± 13.7 50.2 ± 18.4 0.085

   3 Months postoperative 9.3 ± 3.9 8.7 ± 4.2 0.645

   Last follow-up 6.5 ± 1.5 5.7 ± 1.2 0.114

Values are presented as mean ± standard deviation.
VAS, visual analogue scale; ODI, Oswestry Disability Index; CRP, C-
reactive protein; ESR, erythrocyte sedimentation rate.

Table 2. Logistic regression analysis assessing future surgical 
intervention for puncture drainage failure

Covariates Odds ratio 95% Confidence 
interval p-value

Male sex 5.319 0.298–95.053 0.256

Age 0.906 0.804–1.022 0.108

Body mass index 1.589 0.403–6.264 0.508

Hounsfield units 1.829 1.084–3.087 0.024

Duration of drainage 1.107 0.995–1.232 0.061

No. of infected vertebral  
   bodies

1.025 1.155–6.795 0.980
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ative follow-up time points. At the 3-month postoperative fol-
low-up, all the efficacy evaluation indicators for the 2 groups of 
patients had returned to normal levels, with significant improve-
ment compared to preoperative levels.

DISCUSSION

In thoracolumbar spinal tuberculosis patients with paraspinal 
abscess but no severe neurological damage or spinal deformity, 
the treatment approach should stress not only the significance 
of antituberculosis therapy but also the importance of minimal-
ly invasive debridement and abscess drainage.20,21 In 1984, Muel-
ler et al.13 pioneered the use of PCD for treating iliopsoas muscle 
abscess. Since then, this technique has evolved and found broad-
er applications in clinical practice. Numerous studies have con-
firmed that CT-guided percutaneous catheter drainage holds 
promise for effectively managing spinal tuberculosis and para-
spinal abscess.22,23 However, it’s worth noting that catheter drain-
age failure is not uncommon in clinical settings.

To effectively prevent failure of CT-guided PCD, it is essential 
to understand the associated risk factors. This study analyzed 
61 patients with spinal tuberculosis and adjacent abscesses who 
underwent CT-guided PCD and found that the HU values of 
abscesses in 12 patients with failed PCD were significantly high-
er than those in 49 patients with successful PCD (29.5± 6.2 vs. 
20.0± 4.3, p< 0.001), with higher HU values usually indicating 
more viscous abscesses. As per Poiseuille’s law, viscosity (η) and 
flow rate (Q) are inversely proportional-an increase in viscosity 
results in a decrease in flow rate.24 This phenomenon occurs 
due to an increase in intermolecular interaction forces within 
the liquid, hindering its flow in the pipeline. Therefore, viscous 
abscesses are difficult to drain thoroughly, which was also con-
firmed in our cases. One patient with failed drainage had a vis-
cous cheesy abscess during anterior approach surgery, and the 
HU value of the abscess measured by CT before the surgery was 
as high as 37.2 (see typical case in Fig. 4). In our clinical prac-
tice, we noticed that the form of abscess was fluid in some pa-
tients in acute phase, while for other patients in chronic phase 

Fig. 3. Graph of visual analogue scale (VAS; A), Oswestry Disability Index (ODI; B), C-reactive protein (CRP; C), and erythro-
cyte sedimentation rate (ESR; D) perioperative and in follow-up. SD-group, successful drainage group; FD-group, failed drainage 
group; preop, preoperative; postop, postoperative. *p < 0.05. ***p = 0.001. ***p < 0.001.
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or of delayed diagnosis, the lesions of spinal tuberculosis were 
viscous abscess, granulomatous inflammation with caseous ne-
crosis. The viscous abscess, granulomatous tissue and caseous 
necrosis with higher HU value are difficult to be drained out 
through the catheter. By ROC curve analysis, the critical value 
of abscess HU was determined to be 22.3, which provided 91.7% 
sensitivity and 69.4% specificity. This suggests that for patients 
with a preoperative HU value greater than 22.3, CT-guided PCD 
should be performed more cautiously as there is a greater risk 
of PCD failure. This study also found that the duration of in-
dwelling drainage catheters in the failed puncture group was 
significantly longer than that in the successful group (50.0± 9.8 
days vs. 33.7 ± 15.5 days, p = 0.001), which may lead to more 
medical expenses and greater pain for patients. In conclusion, 
the results of this study show that there is a significant correla-

tion between higher HU values of the adjacent abscess and the 
failure of PCD under CT guidance, and HU value can be an in-
dependent predictor of the failure of CT-guided PCD of spinal 
tuberculosis adjacent abscess. Therefore, spine surgeons should 
routinely evaluate the preoperative HU value of the adjacent 
abscess measured by CT scan when planning CT-guided PCD 
of spinal tuberculosis adjacent abscess. We cautiously recom-
mend that in cases where the measured abscess HU value is less 
than 22.3, we consider that percutaneous abscess drainage has a 
higher success rate. In such circumstances, whether it is a sim-
ple paraspinal abscess or an anterior abscess that is difficult to 
clear with posterior surgery, we recommend considering per-
cutaneous drainage guided by CT to treat the paraspinal abscess. 
Furthermore, the need for posterior internal fixation and fusion 
surgery can be determined based on the presence of vertebral 

Fig. 4. Typical case: perioperative radiographic examination and intraoperative images of a young female patient with spinal tu-
berculosis. Panels A and B demonstrate preoperative anteroposterior and lateral x-rays of the lumbar spine, Panel C shows pre-
operative computed tomography (CT) images of the lumbar spine, while panels D and E display preoperative magnetic reso-
nance imaging (MRI) images of the lumbar spine (preoperative evaluation revealed severe vertebral destruction at the L3/4 level 
with the formation of a paravertebral abscess). Panels F and G depict postoperative anteroposterior and lateral x-rays of the lum-
bar spine (the patient underwent posterior approach spinal tuberculosis lesion debridement, bone graft fusion, and internal fixa-
tion; due to incomplete clearance of the psoas abscess anteriorly during surgery, CT-guided abscess drainage was performed). 
Panel H illustrates postoperative MRI images of the lumbar spine (the effect of abscess drainage was unsatisfactory, residual ab-
scess was still present). Panel I demonstrate the most recent follow-up lumbar spine CT images (showing continuous bridging 
bone formation within the intervertebral space, without apparent psoas abscess). Panel J presents intraoperative photographs of 
anterior approach abscess debridement (the abscess is visible as a thick, cheesy material).
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instability or neurological impairment in the patient.
A small catheter, large abscess, or multiple compartments can 

hinder percutaneous drainage success. In the study of Pieri et 
al.,25 an 8F catheter was commonly used. When results were 
unsatisfactory, they shifted to a 10F catheter, achieving a 100% 
success rate. Increasing catheter diameter, a conventional solu-
tion for poor drainage, may raise organ damage risks and costs. 
In our study, we employed a bold approach, using a 12F cathe-
ter to minimize narrowing-related drainage issues, albeit poten-
tially causing more local discomfort. One study suggests that 
catheter size exceeding 8.3F does not significantly impact out-
comes.26 Yacoub et al.17 recommend percutaneous drainage for 
abscesses > 3 cm, while smaller ones respond to standard anti-
tuberculosis treatment. In spinal tuberculosis, the influence of 
abscess size and compartments on drainage efficacy is underre-
ported. Yet, liver abscess studies offer insights due to similari-
ties. Larger (> 5 cm) abscesses are prone to drainage failure due 
to their substantial purulent content.27 Septations partitioning 
abscesses complicate drainage, permitting access to only one 
chamber. Gupta et al.11 note this in paraspinal abscesses, echo-
ing liver abscess findings.27,28 Our study of 12 failed drainage 
cases found no significant septations. We emphasize CT-guided 
catheter placement with repeat scans for monitoring and, if sep-
tations are detected, additional catheter placement is considered. 
Some propose using guidewires to disrupt septations, though it 
lacks scientific validation. The research findings regarding the 
impact of multichambered abscesses on the effectiveness of per-
cutaneous drainage reveal that certain multiloculated abscesses 
can be drained successfully with a single catheter, as septations 
observed on imaging may not completely isolate the compart-
ments, allowing communication between them. The final con-
clusion is that percutaneous drainage is a safe and effective pro-
cedure in the treatment of pyogenic liver abscess, regardless of 
abscess complexity and/or multiplicity.29

In this study, patients undergoing CT-guided percutaneous 
abscess drainage achieved similar long-term clinical outcomes 
as those undergoing open abscess removal surgery. Specifically, 
there were no significant differences in CRP, ESR, VAS, and ODI 
indicators between the 2 groups of patients at the last follow-up 
after surgery. This is consistent with the conclusions reached in 
other studies on CT-guided percutaneous drainage for the treat-
ment of spinal tuberculosis adjacent to abscesses.22,23 In addition, 
combining local chemotherapy can significantly increase drug 
concentration,30 thereby improving efficacy while reducing drug 
resistance and side effects.9,31 The emergence of resistance to 
first-line antituberculosis drugs has become a growing global 

challenge and is a significant factor in tuberculosis recurrence.32 
Preserved purulent fluid can be employed for polymerase chain 
reaction, bacterial culture, and drug susceptibility testing, aid-
ing in tuberculosis diagnosis and treatment. There were signifi-
cant differences in CRP, ESR, and VAS indicators at 3 days post-
surgery, as well as CRP indicators at 7 days postsurgery, between 
the 2 groups of patients. It is not difficult to see that in the early 
postoperative period, patients undergoing CT-guided percuta-
neous abscess drainage showed significant advantages over pa-
tients undergoing anterior open surgery, which may be due to 
iatrogenic trauma. Firstly, larger surgical incisions and excessive 
tissue stripping inevitably cause significant pain around the sur-
gical site after surgery. Secondly, larger wounds exacerbate the 
body’s inflammatory response, leading to a significant increase 
in inflammatory indicators such as CRP and ESR. Although the 
effect of CT-guided percutaneous drainage is influenced by many 
factors, considering its clinical efficacy, small trauma, short op-
eration time, and low incidence of complications in appropriate 
indications, CT-guided abscess puncture is still one of the bet-
ter choices for the treatment of spinal tuberculosis adjacent to 
abscesses. We present a successful cure of spinal tuberculosis 
with an accompanying abscess using CT-guided percutaneous 
drainage (Fig. 5). The patient, a young female, had preoperative 
imaging revealing a paraspinal abscess in the anterior region of 
T6–T10. Although there was mild vertebral body destruction, 
clinical symptoms and physical examination did not indicate 
notable spinal instability or neurological damage. Consequent-
ly, the patient underwent CT-guided percutaneous drainage, 
followed by postoperative natural drainage using a drainage bag. 
This treatment was combined with both systemic and local che-
motherapy. Ultimately, the patient achieved complete recovery.

CT is a commonly used diagnostic method for spinal tuber-
culosis patients, as it does not increase additional medical ex-
penses or radiation exposure. HU values are an effective mea-
sure of radiation density in CT images and have been shown to 
be superior to dual-energy x-ray absorptiometry in reflecting 
local bone density,33 while also partially reflecting the viscosity 
of fluids. We used the average HU value of the preoperative para-
spinal abscess to evaluate the viscosity of the abscess. This meth-
od offers several advantages. Firstly, it is simple and fast, requir-
ing only the use of the area of interest tool in the PACS (picture 
archiving and communication system) system, without the need 
for special equipment or software support. Secondly, by select-
ing specific areas for measurement, it can reduce the influence 
of factors such as bone destruction, degenerative hypertrophy 
of the psoas muscle and vertebral body on the measurement re-
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Fig. 5. This is a case of a young female patient with thoracic spine tuberculosis who achieved a cure solely through computed to-
mography (CT)-guided percutaneous drainage treatment. Panels A and B display preoperative thoracic spine x-ray images in 
the anteroposterior and lateral views, Panels C and D show preoperative thoracic spine CT images, and Panel E presents preop-
erative thoracic spine magnetic resonance imaging (MRI) images (preoperative assessment indicated the presence of an anterior 
abscess from T6 to T10, with relatively mild vertebral bone destruction and no evident vertebral instability or neurological im-
pairment). Panel F represents an immediate postoperative x-ray image (the patient underwent CT-guided percutaneous drain-
age for paraspinal abscess). Panel G shows a postoperative thoracic spine MRI image (taken 2 months after percutaneous drain-
age treatment, with the drainage catheter already removed, and no evident anterior abscess). Panels H–J depict recent follow-up 
thoracic spine x-ray and CT images (indicating the absence of recurrent spinal tuberculosis, abscess formation, and progressive 
bone destruction).
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sults, ensuring measurement accuracy.
During the follow-up period, none of the patients in our study 

experienced recurrence, which can be attributed to our rigor-
ous adherence to individualized and comprehensive antituber-
culosis treatment based on drug susceptibility results from le-
sion tissue analysis. Furthermore, we closely monitored patients 
postoperatively and provided regular outpatient follow-ups to 
ensure proper medication usage. It is important to note that with-
out antituberculosis treatment, regardless of the chosen approach, 
treatment failure is inevitable. Previous research has indicated 
that recurrence events are mostly unrelated to the surgical meth-
od employed but rather linked to inadequate antituberculosis 
drug therapy.9 In our study, all patients underwent a standard-
ized quadruple antituberculosis chemotherapy regimen before 
surgery. Subsequently, they received a minimum of 18 months 
of postoperative treatment tailored to their drug sensitivity re-

sults. We strongly emphasize the significance of maintaining an 
adequate duration of chemotherapy to prevent recurrence and 
the emergence of drug-resistant strains. This study has some 
limitations that need to be acknowledged. Firstly, it is a retro-
spective study, and therefore, the potential for subjective selec-
tion bias in patient selection cannot be ruled out. Secondly, the 
sample size is relatively small, and the follow-up period is short. 
In addition, the study did not examine the relationship between 
the diameter of the drainage tube, the size of the abscess, and 
the efficacy of the drainage treatment. Finally, future large-scale, 
prospective studies are needed to validate the findings of this 
study.

CONCLUSION

The study reveals that the average HU value of paravertebral 
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abscesses prior to percutaneous drainage under CT guidance 
was significantly higher in patients who required abscess remov-
al due to failed drainage compared to those who had successful 
drainage. The HU value before the procedure can be an inde-
pendent predictor of the failure of CT-guided percutaneous drain
age of spinal abscesses. Therefore, measuring the HU value of 
the abscess in the pre-procedural CT scan can serve as a quick, 
relative reliable, and straightforward method for physicians to 
develop treatment plans.
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