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INTRODUCTION

 Mycoplasma pneumoniae cause serious 
complications in other systems of the body, such as 
varying degrees of damage to the cardiovascular, 
digestive system, skin, immune system, and 
nervous system.1,2 Related studies have also shown 
that mycoplasma has a degree of correlation 
with cough variant asthma and the acute attack 
of asthma.3 Children infected with mycoplasma 
probably have chronic cough and cough variant 
asthma.4,5 The infection of Mycoplasma is not only 
limited to the infection of the respiratory tract, as it 
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ABSTRACT
Objective: Use of optimal Atlas segmentation algorithm to study the imaging signs of mycoplasma 
pneumonia with multi-slice spiral CT (HRCT), and to explore the value of HRCT in the diagnosis and efficacy 
in  evaluation of mycoplasma pneumonia in children. 
Methods: The study retrospectively analyzed 72 patients diagnosed with mycoplasma pneumonia in our 
hospital from January 2017 to January 2019. The imaging data and clinical data of 72 patients were 
collected. The optimal Atlas segmentation algorithm was used to analyze the characteristics of CT 
examination, and the value of CT in the diagnosis of mycoplasma pneumonia and the evaluation of curative 
effect was summarized. 
Results: Among all patients, 37 cases were unilateral lesions, 35 cases were bilateral lesions, 19 cases 
were in the left upper lobe, 24 cases were in the left lower lobe, 21 cases were in the right upper lobe, 13 
cases were in the right middle lobe, 25 The lesion was located in the right lower lobe. The main CT findings 
of the lesions before treatment were large patchy, spot-shaped shadows, and strip-shaped or ground-glass 
shadows. After treatment, the main CT findings of the lesions were reduced lesion density and reduced 
lesion range. 
Conclusion: CT can clearly show the pulmonary lesions of mycoplasma pneumonia, and its unique imaging 
signs can improve the clinical diagnosis accuracy. In addition, CT scans can evaluate the treatment effect 
according to the changes in the characteristics of the lesion, which has important value for the evaluation 
of the effect for clinical diagnosis and efficacy evaluation of mycoplasma pneumonia.
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has invaded other multi-system infections, causing 
serious complications such as septic shock.6 The 
proportion of mycoplasma infection has further 
increased. To avoid further aggravation of 
infection, early treatment of mycoplasma infection 
in children is particularly important.7

 Patients with mycoplasma pneumonia have 
severe symptoms. Mycoplasma pneumonia has a 
long course, but patient can  completely recover 
after long-term treatment.8  Our objective was to 
study the unique imaging signs of spiral CT in 
mycoplasma pneumonia, its value in diagnosis 
and evaluation of  curative effect.

METHODS

 Seventy-two patients diagnosed with 
mycoplasma pneumonia through pathological 
and pathogenic examinations were included in 
this study performed from January 2017 to January 
2019 are studied in our hospital after IRB approval 
(dated March 21, 2021).
Inclusion criteria: (1) The patient was diagnosed 
with mycoplasma pneumonia after pathogenic 
examination and imaging examination; (2) All 
the selected children had complete imaging, 
pathogenic examination, and pathology; (3) 
The selected patient was 70 years old >Age >4 
months. 
Exclusion criteria: (1) Persons with missing data; 
(2) Patients and their family members unwilling to 
sign the relevant informed consent; (3) thirty-four 
were male patients and 38 were female patients. 
65% were under 13 years of age, with an average 
age of (23.13±2.04) years old, a course of 4~16 
days, and an average course of (7.83±). 3.25) days 
was administered. The clinical manifestations of 
all patients were fever, anorexia, cough, chills, 
headache, sore throat, substernal pain and other 
symptoms, with fever and cough as the main 
manifestations.
Equipment and inspection methods: All 72 patients 
were scanned by multi-slice spiral CT (MSCT). The 
Optima CT 520 Kunlun 16-slice spiral CT machine 
in our hospital was used for scanning. The lung 
was completely scanned. Scanning parameters: 
tube voltage 120KV, tube current 160mA, scanning 
pitch 0.875:1, layer thickness 5mm, layer distance 
5mm, matrix 512×512, both mediastinal window 
(window width 450Hu, window level 45Hu) and 
lung window (window the width is 1000 Hu, 
and the window is 2500 Hu). Thin-layer scanning 
was performed, and adults had an enhanced 
scan. Iohexol contrast agent was injected into the 

patient’s vein at a speed of 1.5-3.0 mL/s, and the 
scan was started 18-30 seconds after the injection 
of iohexol.
Optimal Atlas image selection strategy: Transform 
the tissue images between different individuals at 
a specific scale, and conduct depth analysis and 
appropriate orientation of their internal structures. 
The shapes and sizes of the tissue anatomical 
structures have commonality. Empirical knowledge 
performs accurate registration-segmentation of the 
image to extract the image ROI. 
 Construct a database by labeling a large number 
of medical template images ( )1,2,...,p n . n is the 
number of template images in the database Atlas . 
Fixed atlas subsets and matching images are used to 
select the best atlas set for multiple atlas segments. 
Randomly sampled image subsets are proposed, 
combined with perceptual hash matching to select 
the best Atlas  image, and a multi-atlas hierarchical 
registration method with higher registration 
accuracy is adopted. First mark the position of each 
atlas image p as ( )1,2,...,LandMark dp , and the position of 
each layer image q of the input 3D lung medical 

image to be registered as ( )1,2,...,LandMark dq , the image 

to be registered is based on the atlas image layered 
with the minimum ( )1,2,...,LandMark dp  value. Quasi, 

( )1,2,...,LandMark dp  is expressed as:

( )
( )

1,2,...,

1, 2,...,
LandMark d

d

p d
p

p
= 

  (1)
 o represents the current image in the three-
dimensional image; d is the total number of images 
in the three-dimensional image. Label the input 
3D lung image data with label LandMarkp , find the 

nearest LandMarkp  atlas as the optimal Atlas  image 
for registration, and obtain the mapping space 
transformation parameters. For the corresponding 
mark image (1, 2,..., )L d  in the atlas, the mapping 
space transformation generated based on the 
registration is generated the mark map ' (1, 2,..., )L d  
of the image to be registered, finally, image fusion is 
performed on all the layered mark images to obtain 
the image segmentation result.
 Registration-segmentation depends on the 
similarity of two images. Choosing a registration 
framework needs to estimate the image mapping 
relationship. To reduce the amount of calculation, 
the image to be registered and the atlas set are 
aligned. This process is the search process of 
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the optimal mark image, and it is based on the 
Land Mark image matching method of randomly 
sampled image subsets combined with perceptual 
hashing to realize the fast search of the optimal 
atlas set of three-dimensional registered images 
based on optimal similarity matching.9 The optimal 
similarity ( )S t  is determined by LandMark tp + ∆  and 
the hash function H:

( ) ( )
1

n

t t
t

S t aK b
=

= + ∆∑
  (2)

t∆  is the deviation value of LandMarkp ; tK  is the hash 
similarity; and t is the current registration template 
image. Through experiments, 0.25, 0.75,a b= =  it is 
concluded that in the mark atlas (1, 2,..., )L n , when 

t∆  is 0 to 0.02, and is greater than 0.85, the effect 
of image registration is better. According to the 
( )S t  value, the atlas images are optimally sorted 

according to matching similarity. 
 B-spline free transformation is a key non-rigid 
deformation registration transformation type 
in image processing. This scheme improves the 
method, and uses its registration transformation 
model as a local weighted two-dimensional 
gridding collator [10]. The B-spline non-rigid 
transformation model is a combined transformation 
model composed of global component ( )globalT x  and 
local component ( )localT x :

( ) ( )local globalT x T T x =     (3)
 x is the image transformation unit. In this 
scheme, a regular two-dimensional grid Φ model 
with uniformly spaced ( ), 0 ,0x yi j i c j c≤ ≤ ≤ ≤  

and x yc c×  grid control points are set in the x and 
y directions. After the image to be registered and 
the reference image are gridded, moving the grid 
control points causes the neighborhood grid the 
pixel points of will also change11, so that the image 
will be deformed accordingly, and the amount of 
image change information can be expressed as:

3 3
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= −υ  Represents the lth third-order basis 

function of the B-spline in the x direction; ( )hB �  
represents the hth third-order basis function of 
the B-spline in the y direction; L is the distance of 

the grid movement in the current direction. The 
above u and υ  are the derivative variables of the 
deformation function in the x and y directions 
respectively, the same expression can be used, and 
the coefficient of the deformation function can be 
obtained by derivation:

,

( , ) ( ) ( )local
l h

i j

T x y B u B∂
=

∂
υ

φ    (5)
In the formula: 1 1/ 1; / 1x yl i Lx n h j Ly c− −= − + = − +

When 0 2l< < , ( ) 0lB u = . The derivative is non-
zero in the neighborhood of a given point, and 
the objective function is optimized based on the 
gradient descent method.

RESULTS

 After integrating the CT imaging diagnosis 
results of 72 patients showed that 37 were 
unilateral lobe lesions and 35 bilateral lobe lesions; 
19 cases were located in the upper left lobe, 24 
in the left lower lobe, and 21 cases in the upper 
right lobe, 13 lesions were in the right middle 
lobe, and 25 lesions in the right lower lobe. The 
main CT findings of the lesion are large patchy 
and speckled shadows, and the lung texture of 
the child is increased, and the shadow is striped 
or ground glass; 56 of the 72 patients showed 
thickening of the bronchial wall eight cases 
showed enlarged hilar and mediastinal lymph 
nodes, two cases showed signs of cavitation, and 
nine cases had pleural effusion. Table-I.
 A 6-year-old female child came to the clinic with 
a cough and fever. Laboratory test results showed 
positive for mycoplasma culture and positive for 
mycoplasma antibodies. After CT examination, 
the diagnosis was mycoplasma pneumonia. 
The CT signs before treatment were: multiple 
patchy lesions in the anterior and posterior apical 
segments of the left upper lung lobe, mainly 
manifested as multiple small patchy high-density 
shadows with uneven density and blurred edges, 
visible tree buds, and bronchial wall thickening. 
Lung window display showed small patches 
of increased density which could be seen in the 
anterior segment of the left upper lung, in the form 
of tree buds, the bronchial tube wall is thickened, 
and the lung texture was  thickened and thickened, 
showing a cord-like shadow.
 Seven days later, the CT findings showed that 
the lung window showed multiple small patchy 
high-density shadows in the anterior and posterior 
segments of the left upper lung lobe, and the area of 
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the lesion was reduced. After the treatment of the 
left upper lung lobe, the patchy shadow absorption 
decreased, as shown in Fig.1. The mediastinal 
window is basically normal.

DISCUSSION

 Seventy-two patients with Mycoplasma 
pneumoniae were selected as the research objects 
in this study, and all patients underwent HRCT 
examination. In addition, the HRCT images 
of patients were processed with the optimal 
Atlas segmentation algorithm, the CT image 
characteristics of patients with mycoplasma 
pneumonia were analyzed, and excellent 
examination results were obtained. The results 
showed that 72 patients with mycoplasma 
pneumonia were examined by HRCT. A total of 
37 cases were found to have unilateral lesions 
and 35 cases were found to have bilateral lesions. 
There were 19 cases in the left upper lobe, 24 
cases in the left lower lobe, 21 cases in the right 
upper lobe, 13 cases in the right middle lobe, and 
25 cases in the right lower lobe. Before treatment, 
the CT images of the patient showed large patchy 
and patchy shadows. The lung texture of the child 

was increased, and the shadows were striped 
or ground glass. The reason may be that the 
mycoplasma pneumonia started from bronchiole 
and extended to interstitial development, which 
led  to consolidation after reaching alveoli. 
Due to the immature development of alveoli 
in children, the lung capacity is small, and the 
traction of alveoli on the surrounding airways was  
insufficient, leading to increased lung texture.12,13 
This is consistent with the findings of Nakanishi 
et al.14 After the treatment, the CT images of the 
patients showed decreased lesion density, lesion 
range, and patchy shadow absorption, which 
suggested that antibiotics, arena corticosteroids, 
and other comprehensive treatments effectively 
killed Mycoplasma pneumoniae,15 which was 
similar to the findings in a study by Matthys 
et al.16 HRCT examination of one child with 
mycoplasma pneumonia showed that the patient 
mainly had multiple patchy lesions in the anterior 
and posterior segments of the upper lobe tip of the 
left lung. It mainly presented small patchy high-
density shadows with blurred edges, tree buds 
were seen, bronchial wall thickened and lung 
texture thickened and thickened, showing cable-
like shadows. This was similar to the findings 
of Zhang et al.17, suggesting that the lesion had 
invaded the bronchioles or had parenchymal 
diffusion, presenting a fuzzy tree-fog shape.18-20 
The results showed that HRCT based on ATLAS 
segmentation algorithm was effective in the 
diagnosis of mycoplasma pneumonia in children.

CONCLUSION

 CT diagnosis shows the pathological changes 
of mycoplasma pneumonia in children, and its 

Fig.1: CT image of mycoplasma pneumonia after
treatment. The absorption of patchy shadow in the

upper left lobe of the lesion is reduced after treatment.

Table-I: CT diagnosis results of 72 patients [n (%)].

No. of cases

Lesion 
distribu-
tion

Unilateral lung disease 37 (51.39)

Right middle lobe 13 (18.06)

Right upper lobe 21 (29.17)

Right lower lobe 25 (34.72)

Upper left lobe 19 (26.39)

Left lower lobe 24 (33.33)

Bilateral lobe lesions 35 (48.61)

CT 
image 
features

Large patchy shadows 63 (87.50)

Spotty shadow 28 (38.89)

Increased lung texture 24 (33.33)

Cord shadow 15 (20.83)

Ground glass shadow 11 (15.28)

Other 
lung 
manifes-
tations

Bronchial tube wall thickening 56 (77.78)

Swollen hilar and mediastinal 
lymph nodes 8 (11.11)

Hollow sign 2 (2.80)

Pleural effusion 9 (12.50)
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unique imaging signs combined with clinical 
symptoms can improve the diagnostic accuracy of 
patients; Also, CT scans, especially the use of HRCT 
(thin-slice CT), are used for three-dimensional 
reconstruction. According to the changes in the 
characteristics of the lesion, it has great significance 
to evaluate the curative effect, and can be used for 
the clinical diagnosis of mycoplasma pneumonia 
and the evaluation of the curative effect.

REFERENCES
1. Mishra R Cano E Venkatram S Diaz-Fuentes G. An 

interesting case of mycoplasma pneumonia associated 
multisystem involvement and diffuse alveolar hemorrhage. 
Respir Med Case Rep. 2017;21:78-81. doi: 10.1016/j.
rmcr.2017.03.022

2. Bajantri B, Venkatram S, Diaz-Fuentes, G. Mycoplasma 
pneumoniae: A Potentially Severe Infection. J Clin Med 
Res. 2018;10(7):535-544. doi: 10.14740/jocmr3421w

3. Kassisse E, Garcia H, Prada L, Salazar I, Kassisse J. 
Prevalence of Mycoplasma pneumoniae infection in 
pediatric patients with acute asthma exacerbation. 
Arch Argent Pediatr. 2018;116(3):179-185. doi: 10.5546/
aap.2018.eng.179

4. Rogozinski LE, Alverson BK, Biondi EA. Diagnosis 
and treatment of Mycoplasma pneumoniae in children. 
Minerva Pediatr. 2017;69(2):156-160. doi: 10.23736/S0026-
4946.16.04866-0

5. Søndergaard MJ, Friis MB, Hansen DS, Jorgensen IM. Clinical 
manifestations in infants and children with Mycoplasma 
pneumoniae infection. PLoS One. 2018;13(4): e0195288. 
doi: 10.1371/journal.pone.0195288

6. Kumar S, Roy RD, Sethi GR, Saigal SR. Mycoplasma 
pneumoniae infection and asthma in children. Trop Doct. 
2019;49(2):117-119. doi: 10.1177/0049475518816591

7. Yang EA, Kang HM, Rhim JW, Kang JH, Lee KY. Early 
Corticosteroid Therapy for Mycoplasma pneumoniae 
Pneumonia Irrespective of Used Antibiotics in Children. J 
Clin Med. 2019;8(5):726. doi: 10.3390/jcm8050726

8. She DY. Focus on the difficulties and challenges in the 
diagnosis and treatment of Mycoplasma pneumoniae 
pneumonia. Zhonghua Jie He He Hu Xi Za Zhi. 2021;44(1):8-
10. doi: 10.3760/cma.j.cn112147-20200803-00870

9. Zhang H, Liu L, Long Y, Shao L. Unsupervised Deep 
Hashing with Pseudo Labels for Scalable Image Retrieval. 
IEEE Trans Image Process. 2018;27(4):1626-1638. 
doi: 10.1109/TIP.2017.2781422

10. Chen D, Xie H, Gu L, Liu J, Tian L. Generation of a 
local lung respiratory motion model using a weighted 
sparse algorithm and motion prior-based registration. 
Comput Biol Med. 2020;123:103913. doi: 10.1016/j.
compbiomed.2020.103913

11. Zachariadis O, Teatini A, Satpute N, Gomez-Luna J, 
Mutlu O. Accelerating B-spline interpolation on GPUs: 
Application to medical image registration. Comput 
Methods Programs Biomed. 2020;193:105431. doi: 
10.1016/j.cmpb.2020.105431

12. Zhou YL, Hu MT, Ye B, Chen ZM, Zhang YY. Early 
prediction of necrotizing pneumonia from mycoplasma 
pneumoniae pneumonia with large pulmonary lesions in 
children. Sci Rep. 2020;10(1):19061. doi: 10.1038/s41598-
020-76083-5

13. Saraya T, Ohkuma K, Tsukahara Y, Watanabe T. 
Correlation between clinical features, high-resolution 
computed tomography findings, and a visual scoring 
system in patients with pneumonia due to Mycoplasma 
pneumoniae. Respir Investig. 2018;56(4):320-325. 
doi: 10.1016/j.resinv.2018.03.001

14. Nakanishi M, Nakashima K, Takeshita M, Yagi T, 
Nakayama T. Ability of high-resolution computed 
tomography to distinguish Mycoplasma pneumoniae 
pneumonia from other bacterial pneumonia: Significance 
of lateral bronchial lesions, less air bronchogram, and no 
peripheral predominance. Respir Investig. 2020;58(3):169-
176. doi: 10.1016/j.resinv.2020.01.006

15. Shi WX, Wu SS, Gong C, Li AH, Huang F. The 
epidemiological characteristics and drug resistance of 
mycoplasma pneumoniae in patients with community-
acquired pneumonia during 2011-2015 in 5 sentinel 
hospitals in Beijing. Zhonghua Yu Fang Yi Xue 
Za Zhi. 2017;51(9):832-836. doi: 10.3760/cma.j.is
sn.0253-9624.2017.09.011

16. Matthys I, Borsboom D, Steyaert S, Vervloet D. A plethora 
of manifestations following a Mycoplasma pneumoniae 
infection: A case report. Acta Clin Belg. 2020;75(3):229-234. 
doi: 10.1080/17843286.2019.1578029

17. Zhang YY, Zhou YL, Li SX, Yang DH. The Clinical 
Characteristics and Predictors of Refractory Mycoplasma 
pneumoniae Pneumonia in Children. PLoS One. 
2016;11(5):e0156465. doi: 10.1371/journal.pone.0156465

18. Huo XL, Xue XH, Yuan SH, Zhang DC. Early differential 
diagnosis between COVID-19 and mycoplasma pneumonia 
with chest CT scan. Zhejiang Da Xue Xue Bao Yi Xue Ban. 
2020;49(4):468-473. doi: 10.3785/j.issn.1008-9292.2020.07.04

19. Han R, Yu QQ, Zhang GH, Li BQ, Han SZ, Li GY. 
Comparison of azithromycin and erythromycin in the 
treatment of mycoplasma pneumonia in children. Pak J 
Med Sci. 2020;36(2):156-159. doi: 10.12669/pjms.36.2.1441

20. Gao SC, Wang LC, Zhu W, Jiang J. Mycoplasma pneumonia 
infection and asthma: A clinical study. Pak J Med Sci. 
2015;31(3):548-551. doi: 10.12669/pjms.313.7042

Author`s Contribution:

XF conceived the study, literature review, data 
analysis ,drafting the  manuscript. 
NY helped in design, drafting & critical revision of 
manuscript.
JJ takes the responsibility and is accountable for 
all aspects of the work in ensuring that questions 
related to the accuracy or integrity of any part 
of the work are appropriately investigated and 
resolved.

Pak J Med Sci     September  2021 (Speical Issue Online)    Vol. 37   No. 6      www.pjms.org.pk     1651


	_Hlk71286188
	page3
	_Hlk73307385
	_Hlk73307652
	_Hlk73310388
	_Hlk70290518
	_GoBack
	_Hlk73359486
	_GoBack
	_Hlk73351046
	_Hlk73351771
	_Hlk50969609
	page3
	page3
	_GoBack

