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Abstract. – OBJECTIVE: This paper aims 
to investigate the clinical efficacy of B-ultra-
sound-guided puncture in the treatment of inci-
sion infection after total abdominal hysterectomy 
(TAH) and to provide references for the clinical 
treatment. 

PATIENTS AND METHODS: 116 patients with 
uterine incision infection after TAH were se-
lected and randomly divided into the observa-
tion group and the control group, with 58 cas-
es in each group. The patients in the control 
group received an intravenous drip of ceftazi-
dime and tinidazole to prevent infection, and the 
patients in the observation group received B-ul-
trasound-guided puncture treatment on the ba-
sis of the treatment plan of the control group. 
The clinical therapeutic effects between the two 
groups were compared. 

RESULTS: The cure rate of excellence in the 
observation group was 84.48%, and the cure rate 
in the control group was 53.45%, while the dif-
ference between the two groups was statistical-
ly significant (p<0.05). The total effective rate in 
the observation group was 98.28%, and that in 
the control group was 87.93%, but there was no 
statistically significant difference between the 
two groups. The hospital stay was (9.5±1.6) days 
in the observation group and (12.3±2.1) days in 
the control group, and the mean hospital stay in 
the observation group was significantly short-
er than that in the control group; the difference 
between the two groups was statistically signif-
icant (p<0.05). 

CONCLUSIONS: TAH should be performed on 
patients when they are in the best physical con-
dition, and strictly according to the operation 
steps to reduce the duration of surgery. The ap-
plication of B-ultrasound-guided puncture can 
effectively improve the excellent recovery rate 
of the incision infection after TAH and shorten 
the hospitalization time. It is worth popularizing 
in clinical practice.
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Introduction

The uterus, a unique organ of the female, is one 
of the main organs producing menstruation and 
fetus, which is located in the central pelvic cavity 
between the bladder and rectum1. The intrauter-
ine tumors are mainly uterine myoma, a kind of 
benign tumor caused by self-hormonal disorders, 
uncontrolled life or other factors, or more seri-
ous malignant tumors such as cervical erosions 
and endometrial carcinoma2. Total abdominal 
hysterectomy (TAH) is the most commonly used 
method in the treatment of intrauterine tumors 
or intractable uterine bleeding in patients who 
do not need to retain the uterus. As an invasive 
operation with strict surgical requirements, it can 
easily cause damage to the bladder mucosa and 
urethra of the patient, and the postoperative re-
habilitation cycle is longer, and the risk of infec-
tion is also extremely high3,4. Nonetheless, there 
is still no other effective clinical treatment that 
can replace TAH in the treatment of uterine tu-
mors because of its excellent curative effects and 
small trauma to patients5. Therefore, this study 
aims to provide patients with the most effective 
and the most convenient treatment plan without 
side effects by studying the curative effects of 
B-ultrasound-guided puncture in the treatment of 
incision infection after TAH and provide the ref-
erence and guidance for the clinical treatment of 
infection after TAH.
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Patients and Methods 

General Data
116 patients aged (52.6±18.2) years old with in-

cision infection after TAH in our hospital from 
August 2013 to September 2015 were selected, 
including 51 cases of hysteromyoma, 26 cases 
of uterine malignant tumor, 15 cases of atypical 
hyperplasia of endometrium, 15 cases of endo-
metriosis uterina (endometriosis), and 9 cases of 
uterine bleeding. Among them, 19 patients under-
went a total hysterectomy, 58 patients underwent 
a radical hysterectomy, and 39 patients underwent 
a subtotal hysterectomy. The study was approved 
by the Ethics Committee of Gansu Maternal and 
Child Health Care Center.

Inclusion and Exclusion Criteria
The inclusion criteria were: all patients had 

incision infection after TAH, and all patients se-
lected in the study had complete cases. The ex-
clusion criteria were: patients with cardiovascular 
diseases, patients with digestive tract diseases, 
patients using other antibiotics not prescribed by 
our hospital before treatment or during treatment, 
anemic patients. All of the above patients signed 
the informed consent.

Methods and Grouping
All patients stopped sexual activity for 3 months 

before the operation and had hip-bath with potassi-
um permanganate (KMnO4) solution together with 
vaginal washing with body lotion once daily for 3 
days prior to surgery to fully clean the vagina and 
uterus for TAH. The operative method was in ref-
erence to that used by 6) Johnson et al6. All patients 
with incision infection (n=116) were randomly divid-
ed into two groups. 58 patients in the control group 
were administrated with ceftazidime and tinidazole 
as the therapeutic drugs by intravenous drip once a 
day for 5 days. Other 58 patients in the observation 
group were treated with CSBX/T-900 B-ultrasound 
(Shenzhen Zhuo Mei Medical Technology Co., Ltd., 
Shenzhen, China) guided extraction of effusion in 
the infected area, and the infected area was flushed 
by 0.9% sodium chloride and tinidazole until the ex-
tracted effusion was transparent and clear. 80,000 
units of tobramycin sulfate injection were injected 
into the infected area, and then, ceftazidime and ti-
nidazole were administered by intravenous infusion 
for 5 days. The most effective treatment method of 
the incision infection after TAH was analyzed by 
comparing the clinical therapeutic effects between 
two groups of patients.

Evaluation Criteria
The studies on the treatment of patients by 

Kovalenko et al7 were used as the evaluation cri-
teria for the treatment of patients. The treatment 
was considered excellent if the patient’s body tem-
perature returned to normal, there was no pain 
in the section, and no infection was detected by 
ultrasonography. The treatment was considered 
good if the patient’s body temperature was slight-
ly lower or slightly higher than normal, there was 
tenderness in the section, and ultrasonography 
showed that the infection was limitedly reduced. 
The treatment was considered bad if the patient’s 
body temperature, the pain in the section, and the 
infection detected by ultrasonography were not 
improved or even worsened.

Statistical Analysis
The Statistical Product and Service Solutions 

(SPSS) 22.0 software (IBM Corp., Armonk, NY, 
USA) was used for statistical analysis. The mea-
surement data were expressed by (̀ χ±s) and tested 
by the t-test. The enumeration data were tested by 
the χ2-test. p<0.05 suggested that the difference 
was statistically significant.

Results

Clinical Data of Patients
By comparing the clinical data of patients, it 

could be seen that there were no significant dif-
ferences between the two groups of patients in the 
disease type, course of disease, type of surgery, 
age, body weight, smoking history, exercise habit, 
place of residence, nationality, and education lev-
el (p>0.05) (Table I). 

Analysis of Infection Factors 
By observing the infection data among pa-

tients, it could be seen that the older the patients 
were, the higher the infection rate would be 
(62.07%). The infection rate of patients with ma-
lignant tumors receiving TAH (40.52%) was sig-
nificantly higher than that of patients with other 
types of diseases. In terms of type of surgery, the 
infection in patients receiving total hysterectomy 
was the most serious (57.76%). 80 minutes were 
determined as the standard time according to 
TAH procedure by Andersen et al8. The infection 
rate of patients with operation time of more than 
80 minutes was significantly increased (65.52%). 
The infection rate of patients with abnormal white 
blood cell count and platelet count in preoperative 



Y. Lu, J.-N. Jing, R. Ma, J. Wang, Y.-Y. Zhang

106

blood routine examination was significantly high-
er than that of patients with normal white blood 
cells and platelets (69.83%, 61.21%). The infection 
rate of patients who received a blood transfusion 
of more than 250 mL during surgery was also 
remarkably higher than that of patients who re-
ceived less blood (67.24%). The differences were 
statistically significant (p<0.05). The observation 
of the patient’s hospitalization seasons showed 
that there were no significant differences among 
the four seasons (p>0.05), and there was no statis-
tical significance (Table II).

Comparison of Therapeutic Effects 
The hospital stay in the observation group was 

(7.5±1.6) days, which was markedly shorter com-
pared with that in the control group (10.3±2.1) 
days (p<0.05). The therapeutic effect of the obser-

vation group was excellent in 49 cases (84.48%), 
which was significantly more than that in the 
control group (31 cases, 53.45%). Moreover, the 
effective treatment rate in the observation group 
(98.28%) was also higher than that in the control 
group (87.93%), and the difference was statistical-
ly significant (p<0.05) (Table III).

Discussion 

There exist a large number of bacteria in wom-
en’s vagina and cervix, but there exists a layer 
of protective mucosal tissues in the vagina and 
cervix, which can resist the infection and patho-
genicity of a large number of bacteria9. Howev-
er, after traumatic surgery, the surgical trauma 
destroys the original mucosal tissues, so that a 

Table I. Clinical data of patients [n (%)].

 Observation group  Control group
 (n=58) (n=58) χ2 p

Disease type   2.54 0.425
 Hysteromyoma 27 (46.55) 24 (41.38)  
 Malignant tumor 11 (18.97) 15 (25.86)  
  Atypical hyperplasia  9 (15.52) 6 (10.34)  
 Endometriosis 7 (12.07) 8 (13.79)  
 Uterine bleeding 4 (6.90) 5 (8.62)  
Type of surgery   2.24 0.317
 Total hysterectomy 8 (13.79) 11 (18.97)  
   Subtotal hysterectomy 22 (37.93) 17 (29.31)  
   Radical hysterectomy 28 (48.28) 30 (51.72)  
Age   3.06 0.266
 <45 years old 34 (58.62) 29 (50.00)  
 ≥45 years old 24 (41.38) 29 (50.00)  
Smoking history   2.15 0.415
 Yes 16 (27.59) 14 (24.14)  
 No 42 (72.41) 44 (75.86)  
Exercise habit   3.07 0.374
 Yes 32 (55.17) 36 (62.07)  
 No 26 (44.83) 22 (37.93)  
Residence   3.56 0.381
 City 39 (67.24) 35 (60.34)  
 Country 19 (32.76) 23 (39.66)  
Nationality   2.14 0.482
 Han nationality 52 (89.66) 53 (91.38)  
 Ethnic minority 6 (10.34) 5 (8.62)  
Education level    2.25 0.462
 <Senior high school 23 (39.66) 21 (36.21)  
 ≥Senior high school 35 (60.34) 37 (63.79)  
Body weight   3.17 0.298
 <50KG 26 (44.83) 24 (41.38)  
 ≥50KG 32 (55.17) 34 (58.62)  
Course of disease   3.05 0.329
 <7d 33 (56.90) 31 (53.45)  
 ≥7d 25 (43.10) 27 (46.55)  
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large number of pathogenic bacteria are poured 
into the tissues, causing infections10. At the same 
time, as the intestine is very close to the uterus, 
it is very easy to cause damage to the intestine 
during TAH, resulting in an overflow of intesti-
nal contents, which is also one of the causes of 
incision infection in patients11. Therefore, com-
pared with surgeries on other parts, the postop-
erative infection rate of patients receiving TAH 

is extremely prominent. In clinical research, the 
clinical studies on incision infection in patients 
receiving TAH are particularly important. This 
experiment, by studying the composition of the 
infected population and comparing the effects of 
B-ultrasound-guided puncture in the treatment 
of incision infection after TAH with those of the 
conventional drug treatment, aims to provide the 
clinic with the most effective and efficient method 

Table II. Analysis of infection factors.

  The total cases 
 n of total infection (%) χ2 p 
 
Age
 <45 years old 44 37.93 16.24 0.026
 ≥45 years old 72 62.07  
Disease type
 Hysteromyoma 13 11.21 18.31 0.015
 Malignant tumor 47 40.52  
 Atypical hyperplasia 21 18.10  
Uterine bleeding 17 14.66  

Type of surgery
 Total hysterectomy 67 57.76 17.33 0.019
 Subtotal hysterectomy 32 27.59  

Radical hysterectomy 17 14.66  

Hospitalization season
 Spring 22 18.97 8.62 0.058
 Summer 35 30.17  
 Fall 31 26.72  
 Winter 28 24.14  

Operation time (min)
 <80 40 34.48 15.64 0.025
 ≥80 76 65.52  

Preoperative white blood cell count
 Normal 35 30.17 16.39 0.021
 Abnormal 81 69.83  

Preoperative platelet count
 Normal 71 61.21 14.29 0.035
 Abnormal 45 38.79  

Table III. Therapeutic effects.

    Therapeutic effect [n (%)] 
  Hospital stay    Effective
 (n) (d) Excellent  Good Bad treatment rate (%)
 
Observation group  58 9.5±1.6 49 (84.48) 8 (13.79) 1 (1.72) 98.28
Control group 58 12.3±2.1 31 (53.45) 20 (34.48) 4 (6.90) 87.93
  F=16.81 χ2=15.64 χ2=12.56 χ2=11.67 χ2=11.52
p  0.026 0.015 0.038 0.042 0.041
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for the treatment of incision infection after TAH.
TAH is currently the most effective method to 

cure cervical diseases in clinic, and it can com-
pletely cure the patient by removing the diseased 
parts of the uterus12. However, TAH is more 
harmful to the patient, and will make the patient 
lose fertility after surgery, and may also cause 
endocrine system disorders, and have a certain 
impact on the patient’s mentality, emotion, and 
sexual life13. Therefore, in clinic, TAH must be 
performed through a rigorous screening and re-
peated communication with patients to achieve 
the best surgical results14. TAH patients should 
meet the following criteria: placenta previa or 
abruption; serious uterine infection; hysteromyo-
ma for more than three months during pregnancy 
and no fertility needs; severe dysmenorrhea or 
pelvic adhesions caused by endometriosis; ma-
lignant tumor of uterus; uterine disease and drug 
treatment is ineffective or even worsens it; severe 
degeneration of the cervix which cannot be han-
dled; severe prolapse of the uterus; dysfunctional 
endometrial bleeding and drug treatment is inef-
fective or even worsens it; cancer adjacent to di-
gestive tract or urinary system15.

By comparing the composition of patients with 
incision infection, it could be seen that there were 
more patients with advanced age, and the infec-
tion rate of patients with malignant tumors re-
ceiving TAH was also significantly higher than 
that of patients with other types of diseases. In the 
type of surgery, the infection in patients receiving 
total hysterectomy was the most serious. There 
were differences between the patients in the oper-
ation time and preoperative white blood cell count 
and platelet count. The reason is that with the in-
crease of age, the body functions of patients de-
cline, so that the immunity also declines and the 
probability of infection becomes higher16. Howev-
er, the tumor necrosis factors and cancer cells in 
cancer patients have a more serious impact on the 
incision, which reduces the lymphocyte immune 
target cell cytotoxicity and disruption of normal 
immune metabolism, leading to infect more eas-
ily17. At the same time, due to the wider resection 
range and longer operation time, the incision is 
stimulated by oxidation more and more widely, 
the damage to the surrounding tissue structure 
is also greater, and the natural infection rate will 
increase18. The white blood cells and platelets can 
improve the patients’ body functions and increase 
inflammation by accelerating the healing of the 
section and the killing of pathogenic bacteria in 
patients19. Therefore, among the infected patients, 

there were more patients with abnormal white 
blood cells and platelets than those with normal 
white blood cells and platelets. However, the ob-
servation of the patients’ hospitalization seasons 
showed that seasons had no significant influence 
on the infection. There were slightly more pa-
tients only in summer, compared with other sea-
sons. The reason may be that hot weather raises 
patients’ body temperature and the skin and sweat 
glands secrete more intensely. The harmful sub-
stances excreted in the body cause the incision in-
fection, suggesting that patients should pay atten-
tion to personal hygiene and regular and prompt 
cleaning of the affected area20. The application of 
the B-ultrasound-guided puncture in the treat-
ment of incision infection after TAH could effec-
tively reduce the length of the hospital stay and 
improve the excellent treatment rate of patients. 
In the clinical treatment of incision infection af-
ter surgery, in addition to the use of anti-bacterial 
drugs and anti-inflammatory drugs for treatment, 
the treatment and cleaning of the infected areas 
in patients is also a very effective way, which 
mainly includes the drainage treatment in the in-
fection site21. However, since the patient’s incision 
is inside the body after TAH, it cannot be cut and 
drained in vitro. In this case, reoperation may 
lead to secondary injuries to the patient22. There-
fore, the use of B-ultrasound guidance, under the 
premise of ensuring the accuracy of the puncture, 
has improved the safety of puncture treatment 
and achieved the purpose of “drainage” (take out 
the effusion at the incision) at the same time. With 
the use of the antimicrobial drugs, it not only con-
trols the exacerbation of infections, but also ef-
fectively improves the effective rehabilitation rate 
of patients, which is consistent with the research 
results of Till et al23.

Conclusions

TAH should be performed on patients when 
they are in the best physical condition, and strict-
ly according to the operation steps to reduce the 
duration of surgery. The application of B-ultra-
sound guided puncture treatment can effectively 
improve the excellent recovery rate of incision in-
fection after TAH, and shorten the hospitalization 
time. It is worth popularizing in clinical practice. 

Conflict of Interests
The Authors declare that they have no conflict of interests.



Therapy of B-ultrasound-guided puncture for incision infection after total abdominal hysterectomy

109

Funding Acknowledgements
Gansu Province Health Industry Scientific Research Plan 
Management Project (GWGL2014-33); Natural Fund 
Project of Gansu Science and Technology Department 
(1506RJZA280); Municipal Science and Technology Bu-
reau Special Medical and Health (2015-2-31).

References 

 1) Brännström m. Uterus transplantation. Fertil Steril 
2013; 99: 348-349.

 2) Chen Kt, Vergon Jm. Carcinomesenchymoma of the 
uterus. Am J Clin Pathol 1981; 75: 746-748.

 3) De gelDer r, riChters A, Peters l. The integration of a 
woman’s perspective in hysterectomy decisions. J 
Psychosom Obstet Gynaecol 2005; 26: 53-62.

 4) VAiDyA s, VAiDyA sA. Patterns of lesions in hysterec-
tomy specimens in a tertiary care hospital. JNMA J 
Nepal Med Assoc 2015; 53: 18-23.

 5) Winner B, Porter A, Velloze s, Biest s. Uncontained 
compared with contained power morcellation in total 
laparoscopic hysterectomy. Obstet Gynecol 2015; 
126: 834-838.

 6) Johnson n, BArloW D, lethABy A, tAVenDer e, Curr e, 
gArry r. Surgical approach to hysterectomy for be-
nign gynaecological disease. Cochrane Database 
Syst Rev 2005; (1): CD003677.

 7) KoVAlenKo zA. [The concept of early ("fast track") 
rehabilitation in abdominal surgery]. Vopr Kurortol 
Fizioter Lech Fiz Kult 2013; (4): 53-56. 

 8) AnDersen ll, ottesen B, Alling ml, gluuD C, tABor 
A, zoBBe V, hoffmAnn e, gimBel hm. Subtotal versus 
total abdominal hysterectomy: randomized clinical 
trial with 14-year questionnaire follow-up. Am J Ob-
stet Gynecol 2015; 212: 758.e1-758.e54.

 9) oliVer A, mulet X, lóPez-CAusAPé C, JuAn C. The incre-
asing threat of Pseudomonas aeruginosa high-risk 
clones. Drug Resist Updat 2015; 21-22: 41-59.

10) WitKin ss. Author’s reply re: the vaginal microbiome, 
vaginal anti-microbial defence mechanisms and the 
clinical challenge of reducing infection-related pre-
term birth. BJOG 2015; 122: 1033.

11) uPPAl s, hArris J, Al-niAimi A, sWenson CW, PeArlmAn 
mD, reynolDs rK, KAmDAr n, BAzzi A, CAmPBell DA, 
morgAn Dm. Prophylactic antibiotic choice and risk 
of surgical site infection after hysterectomy. Obstet 
Gynecol 2016; 127: 321-329.

12) muKhoPADhyAy D. Enhanced recovery programme 
in gynaecology: outcomes of a hysterectomy care 

pathway. BMJ Qual Improv Rep 2015; 4: u206142.
w2524.

13) goKtAs sB, gun i, yilDiz t, sAKAr mn, CAglAyAn s. The 
effect of total hysterectomy on sexual function and 
depression. Pak J Med Sci 2015; 31: 700-705.

14) hArVey l, ABrAmson Vg, AlVArez J, DestePhAno C, 
hur hC, lee K, mAttingly P, PArK B, PiszCzeK C, seifi f, 
stuPAriCh m, yunKer A. Surgical findings and outco-
mes in premenopausal breast cancer patients 
undergoing oophorectomy: a multicenter review 
from the society of gynecologic surgeons fellows 
pelvic research network. J Minim Invasive Gyne-
col 2018; 25: 111-115.

15) yoon A, yoo hn, lee yy, lee JW, Kim Bg, BAe Ds, Kim 
tJ. Robotic single-port hysterectomy, adnexectomy, 
and lymphadenectomy in endometrial cancer. J Mi-
nim Invasive Gynecol 2015; 22: 322.

16) lyKKe r, BlAAKAer J, ottesen B, gimBel h. Pelvic or-
gan prolapse (POP) surgery among Danish women 
hysterectomized for benign conditions: age at hy-
sterectomy, age at subsequent POP operation, and 
risk of POP after hysterectomy. Int Urogynecol J 
2015; 26: 527-532.

17) sieDhoff mt, Wheeler sB, rutstein se, geller eJ, Doll 
Km, Wu Jm, ClArKe-PeArson Dl. Laparoscopic hyste-
rectomy with morcellation vs abdominal hysterec-
tomy for presumed fibroid tumors in premenopausal 
women: a decision analysis. Am J Obstet Gynecol 
2015; 212: 591.

18) lAChieWiCz mP, moulton lJ, JAiyeoBA o. Infection pre-
vention and evaluation of fever after laparoscopic 
hysterectomy. JSLS 2015; 19. pii: e2015.00065.

19) roBert m, CenAiKo D, sePAnDJ J, iWAniCKi s. Success 
and complications of salpingectomy at the time of 
vaginal hysterectomy. J Minim Invasive Gynecol 
2015; 22: 864-869.

20) moen m. Hysterectomy for benign conditions of the 
uterus: total abdominal hysterectomy. Obstet Gyne-
col Clin North Am 2016; 43: 431-440.

21) singh A, BAnsAl s. Comparative study of morbidity 
and mortality associated with nondescent vaginal 
hysterectomy and abdominal hysterectomy based 
on ultrasonographic determination of uterine volu-
me. Int Surg 2008; 93: 88-94.

22) Tuomi T, Pasanen A, Leminen A, Butzow R, Louko-
vaara M. Incidence of and risk factors for surgical 
site infections in women undergoing hysterectomy 
for endometrial carcinoma. Acta Obstet Gynecol 
Scand 2016; 95: 480-485.

23) till sr, morgAn Dm, BAzzi AA, PeArlmAn mD, ABDel-
sAttAr z, CAmPBell DA, uPPAl s. Reducing surgical site 
infections after hysterectomy: metronidazole plus 
cefazolin compared with cephalosporin alone. Am 
J Obstet Gynecol 2017; 217: 187.e1-187.e11.


