
ubo-ovarian abscess (TOA) is the eventual outcome of acute pelvic
inflammatory disease (PID) and is characterized by the formation of
an inflammatory mass in the pelvic region. This infection may later

progress to the intestines, uterus, omentum, and bladder.1 Every year, one
million women in the United State receive treatment for PID, of which ap-
proximately 200,000 women are admitted to hospitals.2

Although antibiotic therapy is an accepted treatment for TOA, it does
not always provide positive results because of the impaired permeability of
antibiotics through the abscess wall. Surgical treatment is still required in
25% cases after antibiotic therapy.3 Therefore, removal of the abscess or ad-
nexa through laparotomy or laparoscopy is recommended.4
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Comparison of Ultrasound-Guided Drainage with
Other Available Treatment Modalities for ,

Treatment of Tubo-Ovarian Abscess

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee:: The present study aimed at the retrospective evaluation of the medical
records of patients treated for tubo-ovarian abscess (TOA) at our clinic and investigation of the ef-
ficacy of USG-guided drainage compared with that of other available treatment modalities. MMaattee--
rriiaall  aanndd  MMeetthhooddss::  Medical records of 100 patients with TOA, who were treated and followed up at
the Department of Gynecology and Obstetrics, School of Medicine, Dicle University between Jan-
uary 2009 and April 2015, were reviewed retrospectively. Details such as demographic data, risk fac-
tors, clinical and laboratory findings, treatment modalities used, and complications observed were
recorded for each patient. RReessuullttss:: The mean age of the patients was 36.46±11.6 years. Of the 100
patients, 10 were menopausal women. Pelvic pain was the most common complaint in all patients
(100%). The history of intrauterine or intra-abdominal intervention within six months was the
most common risk factor (60.5% patients) for the development of TOA. Of the patients, 25% re-
ported fever (≥38 °C), 55% had leukocytosis, 85% had high sedimentation rate, and 92% had high
CRP levels. The development of leukocytosis was not observed to be associated with the treatment
modality used (p > 0.05). Of the patients, 38% underwent only medical treatment, 47% underwent
medical treatment followed by surgery, and 15% underwent medical treatment followed by USG-
guided drainage. All 34 (72.3%) patients who had undergone surgical treatment required fertility-
preserving surgery. Intraoperative bowel injury (6.3% patients) and wound site infection (8.5%
patients) were among the common complications reported in patients undergoing surgical treat-
ment. The mean duration of hospital stay was 7.9±6 days. The longest mean duration of hospital stay
(10.5±3.9 days) was observed in the patients who had undergone USG-guided drainage. CCoonncclluu--
ssiioonn::  Broad-spectrum antibiotic therapy, the first step of treatment in patients with TOA, increases
the size of abscess. In addition, a significant number of patients with bilateral abscesses require ad-
ditional intervention (surgery). Our findings suggest that USG-guided drainage should be consid-
ered only in patients not responding to medical treatment and not consenting to undergo surgical
treatment.
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USG-guided drainage is suitable for patients
failing to completely respond to antibiotic therapy.
Several studies have reported a response rate of
70%-100% in patients undergoing USG-guided
drainage for treatment of TOA.5 Generally, surgical
treatment is performed when minimally invasive
drainage is not possible (because of a multilocular
mass, poor abscess location, or inadequate experi-
ence). The present study retrospectively evaluated
the medical records of patients undergoing treat-
ment on TOA at our clinic and compared the im-
portance of USG-guided drainage with other
treatment modalities used.

MATERIAL AND METHODS

HISTORY OF PATIENTS SELECTED FOR THE STUDY

We retrospectively examined the medical records
of 100 patients with TOA following up at the De-
partment of Gynecology and Obstetrics, Faculty of
Medicine, Dicle University, between January 2009
and April 2015. This study was performed in ac-
cordance with the principles of the Declaration of
Helsinki, 2008. The study protocol was approved
by the institutional review board and informed
consent was obtained from the patients participat-
ing in the study. The diagnosis of TOA was based
on classical PID findings including abdominal pain,
cervical and adnexal tenderness on vaginal exami-
nation, and at least one of the minor criteria: fever
(38 °C or more), leukocyte count higher than
10,000/mL, increased erythrocyte sedimentation
rate, increased CRP levels, and the presence of a
sonographic mass (a complex cystic mass with ir-
regular walls, partitions, internal echoes, and no
peristalsis)..  The initialmedical treatment for all the
patients with TOA involved antibiotic treatment
course with 2 g ampicillin every 6 h and a loading
dose of 2 mg/kg gentamicin, followed by 1.5 mg/kg
gentamicin every 8 h and 900 mg clindamycin
every 8 h. These patients were given antibiotics in-
travenously till observation of a significant reduc-
tion in pain and tenderness, abatement of fever,
normalization of leukocytosis, and stability or de-
crease in the size of the mass as visualized in imag-
ing studies. The antibiotics were transitioned to
oral route till complete resolution of the TOA was

observed on repeat imaging. The patients who had
recovered completely (n = 38) were considered to
be responsive to the medical treatment. The re-
maining patients (n = 62) who did not recover after
the medical treatment (antibiotic therapy), or those
displaying an increase in fever, elevated CRP levels,
and increased leukocyte counts, were considered
to be unresponsive to the medical treatment. These
patients had undergone surgical treatment or USG-
guided drainage for treatment of TOA. The time
periods between the medical treatment and surgery
or USG-guided drainage were recorded for patients
undergoing either of the procedures. USG-guided
drainage procedure in TOA patients was performed
by trans-abdominal route. If the TOAs were rup-
tured, multi-loculated, or difficult to access via
USG-guided drainage, laparoscopy or laparotomy
was performed. Data on the socio-demographic
characteristics, menopausal status, duration of IUD
use, history of pelvic surgical procedures, pelvic
USG findings, clinical and laboratory outcomes, op-
eration types, and complications were collected
from the patient files.

STATISTICAL ANALYSIS

Statistical analysis was performed using SPSS ver-
sion 21.0 for Windows (SPSS Amos). Measured
variables were expressed as mean  ±standard devi-
ation, and categorical variables were expressed as
numbers and percentages (%). Kolmogorov-
Smirnov test was used to determine whether study
data were normally distributed. Chi-square (χ2) test
was used to compare qualitative variables deter-
mined according to cut-off values. The study hy-
potheses were bi-directional and p-value < 0.05 was
considered statistically significant.

RESULTS

The mean age of the study patients with TOA at
the time of the treatment was 36.46  ±11.6 years.
Of 100 patients, 73% were multipara and 5% were
nullipara. Moreover, 9 patients were virgins and 10
patients were post-menopausal.

The history of use of intrauterine device (IUD)
and PID are risk factors for TOA. In the present
study, 7% patients had a history of IUD use and
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29% patients had a history of PID. The patients
with TOA frequently complained of high fever,
pelvic pain, and vaginal discharge. In the present
study, all the patients with TOA (100%) experi-
enced pelvic pain. In addition, 19% patients also
reported high fever and 27% patients complained
of vaginal discharge.

Antibiotic therapy was the first line of treat-
ment for TOA. Assessment of treatment modalities
used in the present study indicated that all the pa-
tients had undergone medical treatment with an-
tibiotics. However, only 38% of the patients
responded to medical treatment alone. Of the re-
maining patients who did not respond to the med-
ical treatment, 47% patients were operated
surgically and 15% patients were subjected to USG-
guided drainage (Diagram 1).

At the time of follow-up in the first days of
hospitalization for TOA patients, 25 patients had a
body temperature above 38 °C and 12 of these 25
patients required surgical treatment.

The mean leukocyte counts and CRP levels in
patients undergoing medical treatment were
11,850/mm3 and 11.1 mg/dL, respectively, while
those in patients undergoing surgical treatment
were 13,780/mm3 and 14.1 mg/dL, respectively,
and those in patients undergoing USG-guided
drainage were 14,870/mm3 and 16.2 mg/dL, re-
spectively.

The evaluation of the risk factors of TOA
showed that intra-abdominal intervention was a
risk factor in 62 patients and intrauterine inter-
vention or operative vaginal birth was a risk factor
in 14 patients. Of the 62 patients having intra-ab-
dominal intervention as the risk factor, 60.5% and
39.5% patients had undergone an intra-abdominal
surgery within and over 6 months before the de-
velopment of TOA, respectively. Cesarean section
was the most common surgical procedure (36% pa-
tients). Among the patients who had undergone an
intra-abdominal or intrauterine intervention,
40.8% received medical treatment, 43.4% were
subjected to surgical treatment, and 15.8% under-
went USG-guided drainage (Table 1).

All the study patients (100%) were observed
to have received a combination of clindamycin
(900 mg 3 × 1/day) + gentamicin (120 mg 1 × 1/day)
+ ampicillin (4 × 1 g/day). This medical treatment
was also continued after the surgical treatment or
USG-guided drainage. The analysis of the types of
surgical methods used showed that seven out of 47
patients had undergone laparoscopy, while the re-
maining 40 patients had undergone laparotomy.
USG-guided drainage was performed on 15 patients
who had undergone surgical treatment, 14 patients
who had undergone salpingo-oophorectomy (SO),
three patients who had undergone salpingostomy,
one patient who had undergone hysterectomy
(TAH) + salpingectomy, two patients who had un-
dergone TAH + unilateral SO (USO), and ten pa-
tients who were subjected to TAH + bilateral SO
(BSO). The analysis of postoperative complications
in patients undergoing surgical treatment indicated
that 6.3% patients developed an intra-bowel injury,
which was corrected by performing a general in-
traoperative surgery, and 8.5% patients developed
wound infection (Diagram 1).

The mean duration between the initiation of
medical treatment and surgical treatment was 2.1
±1.5 days and that between the initiation of med-
ical treatment and USG-guided drainage was 6.1
days. The study patients stayed at the hospital for
7.9  ±6 days on average. The mean duration of hos-
pital stay of patients undergoing the medical treat-
ment was 6.9  ±2.8 days, that of patients undergoing
the surgical treatment was 8.0  ±8.03 days, and that
of patients undergoing USG-guided drainage was
10.5  ±3.9 days.

DISCUSSION

In women, TOA often develops during the repro-
ductive period. In the present study, the average
age of patients with TOA compared with that re-
ported in previous studies was 36.46  ±11.6 years.6,7

An analysis of the history of IUD use and PID in
patients with TOA showed that 29% patients had a
history of PID and 7% had a history of IUD use.
However, the percentage of patients with a history
of IUD use was lower than that reported in previ-
ous studies. This indicated a low level of awareness

Edip AYDIN et al. JCOG 2018;28(1):1-8

3



literacy, increased desire for conception, and lesser
use of contraceptives among women living in this
region.6,8

Pelvic pain and high fever are the most com-
mon complaints of patients with TOA.9-11 In the

present study, all patients with TOA had pelvic
pain, of which 19% also had a fever. These findings
are consistent with those reported in the previous
studies. Previous studies also indicated that high
fever was not specifically associated with TOA.12,13
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DIAGRAM 1: Flow diagram of TOA patients.
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Enrollmented (n=100)
(initially, medical treatment were given antibiotic

treatments regimens of all the patiens)

Excluded (n=48)
� Not meeting inclusion criteria (n=23)
� Other reasons (n=25)

Medical treatment alone was 
sufficient in only patients (n=37-8)

� Postmenopausal (n=4)

Medical transabdominal USG-guided 
dranaige (n=15)

� Complication (n=0)
� Postmenopausal (n=1)
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� Salpingo-oophorectomy (n=14)
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� Laparotomy (n=40)
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� 6.3% intra-bowel injury
� 8.5% wound infection
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The highest reported body temperature in patients
with TOA was 37.6 °C  ±0.6 °C in a study by
Karakulak et al., and 37.24 °C  ±0.788 °C in a study
by Topçu et al.6,14 In the present study, the average
body temperature in patients with TOA was 37.4
°C  ±0.77 °C, which was similar to that reported in
the previous studies.

Some studies had compared mean body tem-
peratures corresponding to the treatment modali-
ties used. Topçu et al. reported that mean body
temperatures of patients undergoing medical and
surgical treatments were 37.24 °C  ±0.788 °C and
37.18 °C  ±0.739 °C, respectively. Mizushima et al.
reported that mean body temperatures of patients
undergoing medical and surgical treatments were
37.6 °C  ±0.85 °C and 37.5 °C  ±0.9 °C, respec-
tively.14,15 In the present study, the mean body tem-
perature of patients undergoing the medical
treatment was 37.3 °C  ±0.7 °C, that of patients un-
dergoing the surgical treatment was 37.4 °C  ±0.8
°C, and that of patients undergoing USG-guided
drainage was 37.6 °C  ±0.61 °C. In addition, we ob-
served that the mean body temperature of patients
undergoing the surgical treatment was not only dif-
ferent from that reported in previous studies but
was also higher than that of patients undergoing
the medical treatment. However, patients under-
going USG-guided drainage had the highest mean

body temperature. This could be because the study
patients who had undergone USG-guided drainage
were previously admitted to other centers before
being referred to our department, and may proba-
bly have received late treatment.

Some studies compared the differences in lab-
oratory findings of patients depending on the treat-
ment modalities used. Previous studies reported
leukocyte counts and CRP levels of 11.500–
16.000/mm3 and 7.6-14 mg/dL, respectively, in pa-
tients undergoing medical treatment, and
14000-16700/mm3 and 16.1–53.8 mg/dL, respec-
tively, in patients undergoing surgical treatment,
indicating that leukocyte counts and CRP levels of
patients undergoing surgical treatment were higher
than those of patients undergoing medical treat-
ment.7,12,14-16 In the present study, the mean leuko-
cyte count and CRP level of patients undergoing
medical treatment were 11.850/mm3 and 11.1
mg/dL, respectively, while those of patients under-
going surgical treatment were 13.780/mm3 and 14.1
mg/dL, respectively, and those of patients under-
going USG-guided drainage were 14.870/mm3 and
16.2 mg/dL, respectively. These findings indicated
that leucocyte counts and CRP levels of patients
undergoing surgical treatment were higher than
those of patients undergoing medical treatment,
which was consistent with that reported in previ-
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Treatment modalities

The highest measured fever value Medical Treatment  Surgical Treatment USG-guided drainage Total P value

<38 °C 29 35 11 75
0.096

≥38 °C 9 12 4 25

History of intra-abdominal or available 31 33 12 76

intrauterine intervention Absent 7 14 3 24

Diameter of TOA ≤6 cm 45.2% 35.7% 19.1%
0.153

≥6 cm 32.8% 55.2% 12%

≤7 cm 41.8% 41.8% 16.4%
0.517

≥7 cm 30.3% 57.5% 12.3%

≤8 cm 41.1% 42.5% 16.4%
0.327

≥8 cm 29.6% 59.3% 11.1%

TABLE 1: Comparison of the treatment modalities with respect to body temperature and the diameter of TOA and 
the distribution of the treatment modalities according to the history of intra-abdominal or intrauterine intervention.



ous studies. The elevation of CRP levels plays a de-
cisive role in determining the type of medical and
surgical treatments to be used. We also observed
that patients who had undergone USG-guided
drainage had the highest mean leukocyte count and
CRP level, suggesting that USG-guided drainage
could be used as an alternative to surgical treat-
ment. However, confirmation of this requires a
larger sample size than that used in this study.

Kaplan et al. reported that 19% patients with
TOA had previously undergone an intra-abdomi-
nal intervention.9 In the present study, 62% pa-
tients had previously undergone an
intra-abdominal intervention. This difference may
be because our hospital is a specialized one, and pa-
tients from lower-level hospitals are referred to us
if they do not respond to treatment.

Previous studies reported that the history of
surgical treatment within six months back in-
creased the risk of TOA formation.6,7 In the present
study, 46% patients had undergone a surgery
within six months and 30% patients had undergone
a surgery over six months before TOA develop-
ment, which was consistent with that reported in
previous studies.

Some studies analyzed the diameters of abscess
by use of imaging techniques. Karakulak et al. re-
ported a mean abscess diameter of 6.0  ±3.1 cm, Ka-
plan et al. reported a mean abscess diameter of 7.1
±2.7 cm, and Güngördük et al. reported a mean ab-
scess diameter of 6.4  ±2.9 cm.6,9,12 In the present
study, the mean abscess size (7.2  ±2 cm) was simi-
lar to that reported in previous studies. Some stud-
ies compared abscess sizes of patients with TOA
depending on the treatment modalities used. Topçu
et al. reported the mean abscess sizes of patients
undergoing surgical and medical treatments to be
4.50  ±1.71 and 6.38  ±2.18 cm, respectively, while
Mizushima et al. reported sizes of 3.9  ±1.3 and 6.6
±1.5 cm, respectively, Kuru et al. reported sizes of
5.3  ±0.1 and 6.1  ±0.1 cm, respectively,  and Soyd-
inç et al. reported sizes of 4.75  ±0.98 and 6.18
±2.12 cm, respectively.14-17 The mean abscess sizes
of patients undergoing the surgical and medical
treatments in our study were 6.6  ±2.6 and 8  ±3.3

cm, respectively. Previous studies demonstrated
that surgical cure rate was higher than medical
cure rate in patients, when the abscess sizes was
based on 6, 7, and 8 cm.7,12,14,18 The present study
also showed that the surgical cure rate was higher
than the medical cure rate in patients,which the
abscess sizes was based on 6 cm (55.2%), 7 cm
(57.5%), and 8 cm (59.3%).

In larger case studies(TOA), only 70% patients
underwent medical treatment.19,20,21 Laparoscopy is
the gold standard for diagnosis and treatment of
TOA.22 However, complications may occur in pa-
tients undergoing laparoscopy, because of adhesion
depending on previous surgical treatments. When
planning a surgical treatment, it is very important
to consider the age of the patient, requirement of
fertility and spread of the abscess. Conservative
treatment can be considered depending on the age
and fertility status of a patient, although USO, BSO,
or TAH + BSO may be performed on older, infertile
patients.9

Güngördük et al. reported that 74.3% patients
required only medical treatment and that 25.7%
patients who did not respond to the medical treat-
ment required surgical treatment. Similarly, Kuo et
al. reported that medical treatment alone was suf-
ficient in 84% patients and that surgical treatment
was required in 16% patients who did not respond
to the medical treatment.7 In the present study,
medical treatment alone was sufficient in only 38%
patients and surgical treatment and USG-guided
drainage were, respectively, required in 47% and
15% patients who did not respond to the medical
treatment. The possible reason for the low response
rate to medical treatment alone at our center could
be the referral of patients not responding to med-
ical treatment at the other centers. These findings
are consistent with those of previous studies and
suggest that USG-guided drainage is an alternative
to surgical treatment in some patients.

Arici et al. reported that 46.1% patients who
wanted to maintain fertility underwent an organ-
preserving surgery (abscess drainage), while 53.9%
patients who did not want to maintain fertility un-
derwent resection surgery. Laparoscopy was per-
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formed in 21.1% patients, while laparotomy was
performed in 79.9% patients.16 Moreover, 81.9% of
the patients undergoing laparoscopy required ab-
scess drainage, 63.4% patients undergoing laparo-
tomy required resection surgery, and 36.6%
patients required organ-preservation surgery.10

Kuru et al. reported that a considerable number of
patients (32%) with advanced age underwent re-
section surgery (TAH + BSO).16 In the present
study, the analysis of the types of surgical treat-
ments showed that 14.8% patients requiring surgi-
cal treatment underwent laparoscopy and 85.2%
patients requiring surgical treatment underwent la-
parotomy. Abscess drainage was performed in all
the patients operated using laparoscopy, 25% pa-
tients using laparotomy, 35% patients using SO,
7.5% patients using salpingectomy alone, 2.5% pa-
tients using TAH + salpingectomy, 5% patients
using TAH + USO, and 25% who had undergone
TAH + BSO. Resection surgery was performed in
32.5% patients who had undergone laparotomy.

Previous studies reported the potential occur-
rence of bladder, bowel, and ureter injuries during
TOA surgery and development of wound infection
and atelectasis during the postoperative period.6,12 In
the present study, intestinal injury and wound in-
fection were observed in 6.3% and 8.5% patients, re-
spectively, who had undergone surgical treatment.

Surgical treatment may be performed within
48–72 h after medical treatment in case of the ex-
acerbation of clinical symptoms, persistence of
fever and leukocytosis, and no decrease in abscess
diameter. Kaplan et al. reported that the duration
between the initiation of medical treatment and
surgical treatment was 2.4  ±1.3 days, which is con-
sistent with that observed in the present study (2.1
±1.5 days).15 In patients undergoing USG-guided
drainage, the mean duration between the initiation
of medical treatment and USG-guided drainage was
6.1 days. This difference could be attributed to the
desire of patients to maintain fertility and to avoid
surgical treatment. However, because no signifi-
cant reduction was observed in abscess diameter,
transabdominal USG-guided drainage was per-
formed as an alternative in patients agreeing to un-
dergo the surgical treatment.

The mean duration of hospitalization in pre-
vious studies was nine days.12,16 The mean duration
of hospitalization in the present study was 7.9  ±6
days. A study by Kuo et al. reported the mean du-
ration of hospitalization for patients undergoing
medical treatment alone and for those undergoing
medical and surgical treatments to be 7.4 and 10.9
days, respectively, while Gunterdik et al. reported
it to be 7.8 and 13.2 days, respectively, and Kuru et
al. reported it to be 8.2 and 16.2 days, respec-
tively.7,12,16 This indicates that the duration of hos-
pitalization was longer in patients undergoing
surgical treatment than those undergoing medical
treatment. In the present study, the mean duration
of hospitalization was 6.9  ±2.8 days for patients un-
dergoing medical treatment, 8.0  ±8.03 days for pa-
tients undergoing surgical treatment, and 10.5  ±3
days for patients undergoing USG-guided drainage,
which was similar to that reported in previous
studies. Our findings confirmed that the mean du-
ration of hospitalization was longer for patients un-
dergoing surgical treatment than for patients
undergoing medical treatment alone. In addition,
patients undergoing USG-guided drainage required
a longer duration of hospitalization than those un-
dergoing surgical treatment. This could be because
of the increased duration between the medical
treatment and USG-guided drainage. The decrease
in this duration may decrease the duration of hos-
pitalization for patients undergoing USG-guided
drainage, compared to that required for patients
undergoing the medical treatment.

CONCLUSION

Treatment of TOA, which is an important condi-
tion because of its associated mortality and mor-
bidity, should be selected after considering the age
of patients, requirement of fertility, and clinical
condition. Medical and surgical treatments should
be initiated early for patients with TOA caused by
an ovarian function. Moreover, it is important to
consider the adverse effects of the treatment
modalities on fertility and high morbidity and mor-
tality in untreated patients with a ruptured abscess.
USG-guided drainage might be performed as an al-
ternative to surgical treatment, especially in pa-
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