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This investigation sought to examine the clinical effectiveness of utilizing both clindamycin and 
ultrasound in the management of chronic pelvic inflammatory disease. A retrospective review was 
undertaken for 102 patients diagnosed with chronic pelvic inflammatory disease who were hospitalized 
at our facility from August 2020 to August 2023. Clindamycin and conventional nutritional support 
were provided to the control group, whereas the treatment group received supplementary ultrasound 
therapy in addition to the control group regimen, and both groups were subjected to uninterrupted 
treatment for duration of 1 mo. The duration of symptom alleviation, encompassing lumbosacral 
pain, fatigue, and increased vaginal discharge, was documented during the treatment period. Pre- 
and post-treatment assessments included the measurement of inflammatory markers (interleukin-1 
beta, interleukin-10, and tumor necrosis factor alpha) and immune markers (cluster of differentiation 
3+, cluster of differentiation 4+ and cluster of differentiation 8+). In addition, Doppler ultrasound was 
employed to analyze the pelvic blood flow dynamics indicators (pulsatility index, resistance index, 
peak systolic velocity) of the ovarian and uterine arteries. In comparison to the control group, there 
was a notable enhancement in the blood flow dynamics indicators (pulsatility index, resistance 
index, peak systolic velocity) of the ovarian and uterine arteries in the treatment group (p<0.05). 
Moreover, there was no noteworthy variance in the occurrence of adverse reactions between the two 
groups. The use of clindamycin in conjunction with ultrasound therapy demonstrated favorable 
clinical effectiveness among individuals with chronic pelvic inflammatory disease by alleviating 
symptoms, ameliorating the inflammatory condition, adjusting immune function, and enhancing 
blood circulation.
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Chronic Pelvic Inflammatory Disease (PID) is 
a prevalent gynecological condition with a high 
frequency of occurrence. It often stems from the 
inadequate treatment of acute PID. Patients with 
chronic PID frequently experience symptoms 
such as lower abdominal distension and persistent 
lumbosacral pain, significantly impacting their daily 
routines. Additionally, neglecting timely intervention 
over an extended period can culminate in infertility, 
profoundly influencing the physical and mental 
health of patients. Hence, proactive treatment is 
imperative in clinical practice[1,2].
Presently, the treatment modalities for chronic 
PID encompass antibiotic therapy, physiotherapy, 
and surgical measures[3-8]. Classified under the 

lincosamide class of antibiotics, clindamycin 
phosphate exerts its antibacterial effects by converting 
into clindamycin in the body. Acknowledged 
for its robust antibacterial efficacy and minimal 
undesired effects, it is acknowledged in medical 
practice[9,10]. Nevertheless, protracted and excessive 
use of antibiotics may result in bacterial resistance 
and secondary infections, ultimately leading to 
suboptimal overall effectiveness[11]. Additionally, the 
invasiveness and protracted recovery time constrain 
the utilization of surgical intervention[12].
In recent times, ultrasound therapy has been broadly 
adopted as a non-invasive treatment modality for 
addressing PID[13,14]. Demonstrating antimicrobial, 
sterilizing, anti-inflammatory, and analgesic 
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properties, ultrasound aids in resolving inflammation 
and ameliorating pelvic circulation, thereby 
producing therapeutic outcomes for chronic PID[15,16]. 
However, stand-alone ultrasound therapy might not 
be the best option for some patients with chronic 
PID. Thus, the focus of this study is to investigate 
the clinical effectiveness of integrating clindamycin 
with ultrasound therapy for individuals dealing with 
chronic PID.

MATERIALS AND METHODS
General information:

A retrospective review of 102 patients with chronic 
PID who were admitted to our hospital from August 
2020 to August 2023 was conducted. 

Inclusion criteria: Patients who met the diagnostic 
criteria and signed the informed consent form; ages 
between 20 y and 40 y; approved by the hospital’s 
relevant ethical committee. 

Exclusion criteria: Patients allergic to study drugs 
or intolerant to ultrasound treatment; patients in 
pregnancy or lactation; those with other visceral 
diseases and abdominal hemorrhagic diseases; 
patients with gynecological tumors and patients 
with incomplete medical records. In the group of 
102 cases, the mean age was recorded as 29.75±4.57 
y, with a disease duration spanning from 1 y to 6 
y and averaging 3.24±0.58 y. The severity of the 
condition was classified as 32 cases of mild, 60 
cases of moderate and 10 cases of severe. Through 
random grouping, the patients were distributed into 
an observation group (50 cases) and a control group 
(52 cases). The absence of remarkable variations in 
age, disease duration, and severity between the two 
groups (p>0.05) underscores their comparability.

Treatment methods:

Patients in the control group were treated with 
clindamycin and routine nutritional support. 
Clindamycin phosphate capsules (produced by North 
China Pharmaceutical Co., Ltd., H20070164) were 
administered at a dosage of 150-300 mg, orally for 
every 6 h and patients were offered comprehensive 
support, including standard nursing care, a 
scientifically balanced diet, and measures to enhance 
the quality of sleep. The treatment persisted for a 
month, with responsive measures implemented to 
manage any adverse reactions during this timeframe. 
Ultrasound therapy was administered to the treatment 
group patients, utilizing domestically produced 

ultrasound equipment operating at a frequency of 800 
kHz and an intensity of 1.2-1.5 w/cm2, in addition 
to the treatments provided to the control group. 
The continuous wave and movement technique was 
employed on the abdomen for 15 min per session, 
once a day, with treatment briefly halted during 
the patient’s menstrual period. This uninterrupted 
treatment continued for 1 mo.

Observational indicators and evaluation criteria:

Record the timeframe of symptom alleviation, 
spanning lumbosacral pain, fatigue, and increased 
vaginal discharge, throughout the treatment period 
for both groups.

Prior to and following the treatment, the patient’s 
fasting basilic vein blood to the tune of 6 ml was 
gathered, with 3 ml of this being subjected to 
centrifugation (at a radius of 9 cm, 2900 r/min for 
13 min) and the resulting serum stored in a -20° 
refrigerator for future analysis. The enzyme-linked 
immunosorbent assay kits (produced by Shanghai 
Enzyme-linked Biotechnology Co., Ltd.) will be 
employed to detect Interleukin-1 Beta (IL-1β), 
Interleukin-10 (IL-10), and Tumor Necrosis Factor 
Alpha (TNF-α). Additionally, 3 ml will be tested 
using the ZS-AE7S flow cytometer (produced by 
Zhongsheng (Suzhou) Medical Technology Co., 
Ltd.) to measure Cluster of Differentiation (CD) 3+, 
CD4+, and CD8+, and calculate CD4+/CD8+.
Before and after treatment, use the DW-T3 Doppler 
ultrasound diagnostic instrument (produced by 
Dawei Medical (Jiangsu) Co., Ltd.) to investigate the 
pelvic blood flow dynamics in both the ovarian and 
uterine arteries, measuring the Pulsatility Index (PI), 
Resistance Index (RI), and Peak Systolic Velocity 
(PSV).
Document any adverse reactions that may arise during 
the treatment period for both group, encompassing 
gastrointestinal discomfort, drowsiness, nausea and 
vomiting, and skin allergies.

Statistical analysis:
Utilizing the Statistical Package for the Social 
Sciences (SPSS) 25.0 statistical software, the analysis 
was performed. By utilizing an independent sample 
t-test, a comparison between the two groups was 
performed using the measurement data presented as 
mean±standard deviation. Utilizing the Chi-square 
(χ2) test, the count data were analyzed. The criteria 
for establishing statistical significance were defined 
at a level of p<0.05.
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RESULTS AND DISCUSSION
Observations revealed that the observation group 
experienced shorter durations of relief for lumbosacral 
pain, fatigue, and high leucorrhea at 8.36±1.26, 
6.42±1.14, and 6.86±1.28 d, respectively, compared 
to the control group (11.90±1.30, 10.65±1.49, 
9.65±1.44 d) (p<0.05) as shown in fig. 1.

Prior to the treatment, there was no noteworthy 
distinction in the levels of IL-1β, TNF-α, and IL-
10 between the two groups (p>0.05). Following the 
treatment, IL-10 levels increased, whereas IL-1β and 
TNF-α levels decreased in both groups (p<0.05). 
Additionally, compared to the control group, the 
observation group exhibited higher IL-10 levels 
and lower IL-1β and TNF-α levels post-treatment 
(p<0.05) as shown in Table 1.

Prior to the treatment, there were no variations 
detected in the levels of CD4+, CD8+, and CD4+/
CD8+ between the two groups (p>0.05). Post-

treatment, CD8+ levels declined, while CD4+ and 
CD4+/CD8+ levels increased in both groups (p<0.05). 
Furthermore, the observation group demonstrated 
decreased CD8+ levels and heightened CD4+ and 
CD4+/CD8+ levels compared to the control group 
after treatment (p<0.05) as shown in Table 2.

Prior to the treatment, there were no variances 
observed in the PI, RI, and PSV of the ovarian and 
uterine arteries between the two groups (p>0.05). 
Subsequent to the treatment, there was a reduction 
in RI, and an increase in PI and PSV in both the 
ovarian and uterine arteries (p<0.05). In comparison 
with the control group, the research group exhibited 
lower RI in the ovarian and uterine arteries after 
treatment, along with higher PI and PSV in both 
arteries compared to the control group (p<0.05) as 
shown in Table 3.

No noteworthy contrast was observed in the 
occurrence of adverse reactions between the two 
groups (p>0.05) as shown in Table 4.

Fig. 1: Symptom resolution time
Note: (  ): Observation (50) and (  ): Control (52)

Group (n)
IL-1β (pg/ml) TNF-α (pg/ml) IL-10 (ng/l)

Before After Before After Before After

Observation (50) 18.30±2.32 8.42±1.39* 8.07±1.10 2.44±0.45* 18.02±3.68 25.58±3.91*

Control (52) 17.95±2.63 12.29±2.31* 8.11±0.99 6.85±0.84* 18.92±3.65 21.24±3.53*

t -0.724 10.203 0.182 33.992 1.252 -5.877

p 0.470 0.000 0.856 0.000 0.214 0.000

Note: (*): Indicates noteworthy difference following treatment compared with prior to treatment

TABLE 1: INFLAMMATORY CYTOKINE LEVELS
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Group (n)
CD4+ (%) CD8+ (%) CD4+/CD8+

Before After Before After Before After

Observation (50) 30.95±4.65 44.47±4.97 29.02±5.21 24.19±4.93 1.18±0.28 1.92±0.44

Control (52) 29.32±5.30 41.73±5.79 29.58±5.33 26.05±4.37 1.02±0.25 1.64±0.35

t -1.645 6.930 0.538 2.020 -1.453 -3.452

p 0.103 0.000 0.592 0.046 0.149 0.001

TABLE 2: T LYMPHOCYTE SUBSETS

Group (n)

Ovarian artery Uterine artery

PI RI PSV (cm3/s) PI RI PSV (cm3/s)

Before After Before After Before After Before After Before After Before After

Observation 
(50)

0.50±
0.11

0.65±
0.15

0.69±
0.14

0.54±
0.13

12.93±
1.37

14.51±
1.52

0.56±
0.14

0.70±
0.15

0.72±
0.17

0.56±
0.14

12.69±
1.42

17.89±
1.68

Control (52) 0.51±
0.12

0.60±
0.15

0.69±
0.14

0.64±
0.10

13.03±
1.33

17.47±
1.54

0.57±
0.11

0.64±
0.14

0.74±
0.19

0.69±
0.17

12.48±
1.53

15.46±
1.73

t 0.479 -1.602 -0.053 4.151 0.377 9.758 0.332 -2.153 0.568 4.014 -0.724 -7.211

p 0.633 0.112 0.958 0.000 0.707 0.000 0.740 0.034 0.571 0.000 0.471 0.000

TABLE 3: PELVIC HEMODYNAMICS (x±s)

Group (n) Gastrointestinal 
discomfort Drowsiness Nausea and 

vomiting Skin sensitivity Overall incidence

Observation (50) 2 (4.00) 1 (2.00) 2 (4.00) 2 (4.00) 7 (14.00)

Control (52) 3 (5.77) 2 (3.85) 3 (5.77) 1 (1.92) 9 (17.31)

χ2 0.211

p 0.646

TABLE 4: COMPLICATIONS n (%)

of clindamycin in patients with chronic PID. 
Engaging in observation and analysis of the duration 
of symptom relief, inflammatory markers, immune 
indicators, and hemodynamic indicators during the 
treatment led to the uncovering of interesting results.
Initially, the duration of relief from lumbosacral 
pain, fatigue, and high leucorrhea in the observation 
group was notably shorter than that in the control 
group. This implies that the combined treatment 
with clindamycin and ultrasound therapy may 
more rapidly alleviate the symptoms of patients, 
consequently enhancing their quality of life.

Chronic PID encompasses fluctuations in both anti-
inflammatory and pro-inflammatory cytokines, with 
IL-1β, TNF-α, and IL-10 playing pivotal roles in 
the onset and advancement of the disease. IL-1β 
can induce the expression and aggregation of pro-
inflammatory cytokines in endothelial cells and is 
involved in the pathological process of chronic PID. 
TNF-α is pivotal in orchestrating the generation 
and clustering of inflammatory cells, adhesion, 

Chronic PID is an enduring inflammatory 
reaction of the internal reproductive organs and 
surrounding connective tissues, stemming from 
inadequate or delayed management of acute PID. 
It is characterized by a concealed, recurrent, and 
prolonged course[17]. The prevailing belief is that 
chronic PID is connected to bacterial invasion and 
weakened host resistance. However, recent clinical 
investigations have revealed that chronic PID is also 
related to the onset of sterile inflammation as a result 
of repeated infections, leading to the infiltration of 
mucosal, tissue, and organs, causing tissue edema, 
adhesions, and fibrosis. Aseptic inflammation is not 
sensitive to antibiotic drugs, and the clinical effect 
of antibiotic treatment alone is limited. Ultrasound’s 
high-frequency mechanical vibrations can generate 
micro-massage within the extremely small cell 
structures, facilitating the uptake and dispersion of 
inflammation within the fallopian tubes[18,19]. This 
study sought to evaluate and compare the clinical 
efficacy of utilizing the combined treatment of 
clindamycin and ultrasound with the single treatment 
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and inflammation. Serving as an endogenous 
anti-inflammatory cytokine, IL-10 has a negative 
feedback influence that regulates the inflammatory 
response[20]. After treatment, the observation group 
showcased higher levels of IL-10 than the control 
group, while displaying lower levels of IL-1β and 
TNF-α. This underscores the potential of combined 
treatment with clindamycin and ultrasound therapy to 
regulate the immune response, diminish the level of 
inflammation, and thereby improve the effectiveness 
of chronic PID treatment.
Lymphocytes, key immune cells, partake in various 
immune activities including infection, inflammation, 
and tumors. T lymphocytes, in particular, are engaged 
in numerous stages[21]. The study revealed a decrease 
in the level of CD8+ cells and an increase in CD4+ and 
CD4+/CD8+ ratios after treatment in the observation 
group compared to the control group. This indicates 
the potential regulatory effect of combined treatment 
with clindamycin and ultrasound therapy on the 
immune system, augmenting immune function and 
ameliorating the inflammatory state.
Hemodynamics encompasses the exploration of 
blood and blood vessels, and the recognition of 
hemodynamic irregularities can point to problems 
such as poor blood perfusion due to disease[22]. 
Previous studies have corroborated the presence 
of hemodynamic irregularities in patients with 
chronic PID. This study evidenced considerable 
modifications in the blood flow dynamics indicators 
(RI, PI, and PSV) of the ovarian and uterine arteries 
following treatment in the observation group. The 
reduction in RI and elevation in PI and PSV imply 
that the combined treatment with clindamycin and 
ultrasound therapy might enhance pelvic blood 
circulation, boost oxygen and nutrient supply to the 
tissues, and facilitate the absorption and resolution 
of inflammation.

In conclusion, the combined treatment with 
clindamycin and ultrasound therapy exhibited 
favorable clinical effectiveness in patients with 
chronic PID. Through the regulation of the immune 
response, reduction of inflammation levels, 
enhancement of immune function, and improvement 
of blood circulation, this combined treatment can 
more effectively address the symptoms of chronic 
PID and accelerate the absorption and recovery 
of inflammation. However, the limitations of this 
study lie in its retrospective nature and the limited 
number of cases. Subsequent research could expand 

the sample size and utilize a randomized controlled 
study design to further affirm the efficacy and safety 
of the combined treatment with clindamycin and 
ultrasound therapy in chronic PID.
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