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Abstract 
Method: the study was conducted to analyze the correlation between Fitz 
Hugh-Curtis syndrome (FHCS) with the occurrence of hydrosalpinx, and the 
risk for hydrosalpinx occurrence due to FHCS. This observational retrospec-
tive study was conducted by reviewing the medical records of 315 infertile 
women who underwent gynecologic laparoscopy procedure from 2011 to 2016. 
FHCS was characterized by the presence of perihepatic adhesion between 
Glisson’s capsule and anterior peritoneum, forming “violin string” appear-
ance, and categorized as a mild, moderate, and severe form. The comparison 
of the degree of FHCS and hydrosalpinx occurrence was analyzed using χ2 
test. The odds ratio was calculated to analyze the risk for hydrosalpinx occur-
rence in the presence of FHCS. The p-value < 0.05 was considered significant. 
Of 315 subjects, FHCS was found in 108 subjects (34.3%), while hydrosal-
pinxwas found in 107 subjects (34%). Sixty-eight subjects (63%) have a severe 
degree of FHCS. In subjects with FHCS, 64.5% had hydrosalpinx. There was a 
significant difference in the perihepatic adhesion degree and the occurrence of 
hydrosalpinx (χ2 = 7.55; p = 0.02). There was a significant difference in hy-
drosalpinx occurrence between FHCS-positive and -negative group (χ2 = 
65.60, p < 0.05). The risk of hydrosalpinx occurrence was higher in the pres-
ence of FHCS compared with those without FHCS (OR 7.87; 95% CI 4.64 - 
13.33, p < 0.05). Conclusion: the risk for hydrosalpinx was elevated in FHCS. 
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1. Introduction 

Fallopian tube pathology is an important aspect, causing 25% - 35% cases of fe-
male infertility [1]. The most common etiology is the pelvic inflammatory dis-
ease (PID), which may lead to the occurrence of Fitz Hugh-Curtis syndrome 
(FHCS) [2]. FHCS is characterized by perihepatic adhesion formation between 
the Glisson’s capsule and anterior parietal peritoneum without liver parenchym-
al involvement. It was believed that FHCS might occur as an ascending process 
from PID and correlated with some microorganism, i.e., Chlamydia trachomatis, 
Neisseria gonorrhoeae, and Mycobacterium tuberculosis. In the acute phase, 
FHCS might be manifested as right upper abdominal pain with fever, while in 
the chronic phase it may be symptomless [3]. The prevalence of FHCS reported 
from the various study was contradicting. Some studies reported that FHCS was 
a rare condition [4] [5] [6] [7], while in other studies the prevalence was re-
ported from 14.6% to 16.6% [8] [9]. 

The most severe form of tubal damage was hydrosalpinx, the distal tubal oc-
clusion with fluid accumulation, leading to anatomic distortion and tubal func-
tion abnormality [10] [11] [12]. It might prevent fertilization of gametes, and 
also may affect endometrial receptivity in in-vitro fertilization (IVF) program 
due to embryotoxic fluid contamination [13] [14] [15], flushing effect in the ute-
rine cavity, bathing of the endometrial cavity with fluid, and the presence of thin 
layer of fluid that may impede embryo implantation [12]. The live birth rate, 
therefore, is compromised to 50% in the presence of hydrosalpinx [2]. Hence, 
several guidelines suggest hydrosalpinx should be managed before IVF program 
was commenced [2] [16].  

With regards to the adverse effect of hydrosalpinx, the analysis of the impact 
of FHCS to hydrosalpinx formation becomes important especially in the high 
PID incidence region. However, the study on this topic is scarce. Therefore, we 
conducted the study to assess the risk of occurrence of hydrosalpinx in the 
presence of FHCS. 

2. Material and Methods 

This retrospective study was performed by reviewing the records of in female 
infertility patients in Assisted Reproductive Technology Unit, Hasan Sadikin 
Hospital Bandung, Indonesia during the 2011-2016 period. Subjects included in 
this study were 20 - 40 years old infertile female who underwent the laparoscopic 
procedure as a part of the management protocols. Subjects with previous abdo-
minal surgery were excluded from this study. This study was approved by the 
Ethical Committee for Health Research, Hasan Sadikin Hospital Bandung. All 
patients have given their general consent before receiving management from the 
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hospital.  
The reviewing process of subjects’ medical record was done by assessing the 

medical record, images, and videos obtained during surgery. FHCS was charac-
terized by the presence of perihepatic adhesion between Glisson’s capsule and 
anterior peritoneum, forming “violin string” appearance. The perihepatic adhe-
sion was assessed using criteria proposed by Kobayashi et al. [9]: mild adhesion 
if there were less than five filmy, thin adhesion fibers between right hepatic lobe 
and anterior abdominal wall, moderate if more than five adhesion fibers were 
found in right hepatic lobe, and severe if the adhesion were found in both lobes 
(Figure 1). Tubal patency was assessed by chromopertubation using methylene 
blue solution, and confirmed by dye visualization at the fimbriae. Each fallopian 
tube was considered as one observation unit. 

Statistical analysis was performed using IBM SPSS version 24 (IBM Analytics, 
Chicago, IL, USA). The analysis of the degree of FHCS and presence of hydro-
salpinx was analyzed using χ2 test. The risk of having hydrosalpinx due to the 
presence of FHCS was calculated as odds ratio analysis. A p-value < 0.05 was 
considered significant. 

3. Results 

Three hundred fifteen subjects were analyzed in this study. The subjects’ age  
 

 
Figure 1. Classification of FHCS (a) Mild adhesion: less than five filmy, thin adhesion fi-
bers between the right hepatic lobe and anterior abdominal wall; (b) Moderate: more than 
five adhesion fibers were found in the right hepatic lobe; and (c) Severe: the adhesion 
were found in both lobes.  
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mean was 32.1 (6.5) years. All of the subjects did not complain about signs and 
symptoms of the acute phase of FHCS. The most common indication for lapa-
roscopy is the management of fallopian tube disease (69.5%) followed by man-
agement of endometrioma (14.6%). The non-patent tube was identified in 48.4% 
tubes, and hydrosalpinx was found in 107 subjects (34%). FHCS was found in 
108 subjects (34.3%), and 69 subjects among them (21.9%) also had hydrosal-
pinx (Table 1). From 4 subjects with pelvic tuberculosis confirmed by histopa-
thologic examination, all subjects of this subset had FHCS (three severe and one 
moderate degree) and hydrosalpinx (data not shown). 

From subjects with FHCS, severe adhesion was found in 44.4% subjects with 
hydrosalpinx and 18.5% subjects without hydrosalpinx. Using χ2 test, there was a 
significant difference in the perihepatic adhesion degree and the occurrence of  

 
Table 1. Characteristics of the subjects and laparoscopic findings. 

 N(%) 

Characteristics  

Age, mean(SD) years 32.1 (6.5) 

Indication of laparoscopy  

Tubal obstruction 219 (69.5) 

Endometrioma 46 (14.6) 

Uterine fibroids 20 (6.3) 

Ectopic pregnancy 7 (2.2) 

Pelvic tuberculosis 4 (1.3) 

Others (congenital anomalies, unexplained infertility) 19 (6) 

Total 315 (100) 

Laparoscopic findings  

Tubal patency*  

Patent 325 (51.6) 

Non-patent 305 (48.4) 

Total 630 (100) 

Fitz Hugh-Curtis syndrome 108 (34.3) 

Perihepatic adhesions  

Mild 21 (19.4) 

Moderate 19 (17.6) 

Severe 68 (63) 

Total 108 (100) 

Hydrosalpinx  

With FHCS 69 (64.5) 

Without FHCS 38 (35.5) 

Total 107 (100) 

*One tube was considered as one observation unit. 
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Table 2. The comparison of perihepatic adhesion degree in FHCS and hydrosalpinx oc-
currence. 

 Hydrosalpinx No hydrosalpinx p 

Perihepatic adhesion degree   

χ2 = 7.55 
p = 0.023 

Mild 8 (7.4%) 13 (12%) 

Moderate 13 (12%) 6 (5.6%) 

Severe 48 (44.4%) 20 (18.5%) 

 
Table 3. Risk analysis of hydrosalpinx occurrence due to the presence of FHCS. 

 

Fitz Hugh-Curtis  
syndrome N Analysis 

Positive Negative 

Hydrosalpinx 
Positive 69 38 107 

χ2 = 65.60, p < 0.05 
OR = 7.87; 95% CI 4.64 - 13.33 

p < 0.05 
Negative 39 169 208 

Total 108 207 315 

 
hydrosalpinx (χ2 = 7.55; p < 0.05) (Table 2). 

There was a significant difference in hydrosalpinx occurrence between FHCS- 
positive and -negative group, with odds-ratio 7.87 (95% CI 4.64 - 13.33, p < 0.05) 
(Table 3). 

4. Discussion 

The most common indication for the laparoscopic procedure was fallopian tube 
disease evaluation and management. Furthermore, using one tube as one unit of 
observation, the non-patent tube was found in 48.4% observation. This was in-line 
with the global incidence of tubal pathology, which accounts for 25% - 35% of 
female infertility problems [1]. Hence, this reveals the importance of recognizing 
tubal pathology as a probable cause of infertility. 

We found FHCS in 34.3% of our subjects. From those, hydrosalpinx was 
found in 69 subjects (21.9%). This was higher than those observed by Sharma et 
al. who reported 16.6% FHCS in infertile subjects, and Kobayashi et al. who re-
ported 14.8% of the same subjects characteristics [8] [9]. The incidence of PID in 
the population may influence the incidence of PID, and in turn, may affect the 
incidence of FHCS too. However, the exact data of PID incidence in our country 
is lacking, leading to difficulties in the prediction of FHCS prevalence in general 
population.  

The incidence of FHCS ranges from 4% - 14% in women with PID [17]. Chla-
mydia trachomatis and Neisseria gonorrhoeae were considered the principal 
causative agent. The correlation between Chlamydia trachomatis infection and 
FHCS has been explored in several studies [18] [19]. Although the pathogenesis 
of FHCS due to Chlamydia trachomatis and Neisseria gonorrhoeae infection is 
still poorly understood, there were several probable mechanisms: the thinning of 
cervical mucus, and subsequent ascending transmission of the vagina to the 
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uterus, fallopian tube, paracolic gutter and reached Glisson’s capsule. The flow 
of peritoneal fluid from pelvis to subdiaphragmatic area mainly in the right area 
was considered significant. The bacteria may spread via the direct extension from 
peritoneal fluid from the pelvis through the paracolic gutter [22] [21]. In-line with 
this concept, we observed the severe-degree perihepatic adhesion was the most 
common finding in FHCS.  

In this study, hydrosalpinx was found in 107 subjects (34%), and mostly found 
in severe perihepatic adhesion. Hydrosalpinx might be found in 10% - 35% in-
fertile couple with fallopian tube pathology [14] [22]. It was the most severe 
form of tubal pathology, leading to accumulation of intraluminal fluid that may 
interfere with fertility treatment outcomes. Strandell et al. found that hydrosal-
pinx may compromise embryo implantation in the IVF program due to me-
chanical flushing effects of hydrosalpinx fluid, and also toxic reactions in the 
uterine cavity [13]. The management of hydrosalpinx before IVF is now recom-
mended as stated in several reviews [12] [14]. This may be done by salpingecto-
my, proximal tubal occlusion, hysteroscopic insertion of devices, sclerotherapy, 
and ultrasound-guided aspiration [14]. 

The risk for hydrosalpinx occurrence was 7.87 times higher in subjects with 
FHCS compared with those without FHCS. This might emphasize the impor-
tance of PID sequelae that might lead to tubal pathology. However, all of the 
subjects did not complain about the acute signs and symptoms of FHCS, making 
the prompt diagnosis and treatment difficult.  

We found four subjects FHCS and hydrosalpinx due to tuberculous salpingi-
tis. Three subjects had severe degree perihepatic adhesion. Sharma et al. found a 
high prevalence of FHCS in subjects with tuberculosis (48.7%) [23]. Further-
more, they also found the correlation between abdominal and pelvic adhesion 
with the severity of FHCS. They suggested considering performing tuberculosis 
testing to patients with infertility or chronic pelvic pain who had FHCS in high 
prevalence area. This was aimed to prevent further damage to the abdominal 
and pelvic organ. Since tuberculosis still becomes an important health issue in 
developed countries, we recommend further research on this topic. 

There are some limitations of this study. First, the etiological factor was not 
assessed in this study. The detection of both Chlamydia trachomatis and Neisse-
ria gonorrhoeae as the main etiology for FHCS was not a routine procedure in 
our hospital, therefore the data regarding possible etiology was lacking. Second, 
the detection of acute phase characteristics was not routinely done. The acute 
phase of FHCS may not be specific and may easily be missed. Moreover, the in-
fertile patients who came to our hospital seldom complain about the acute cha-
racteristics that may lead to FHCS. 

5. Conclusion 

Fitz Hugh-Curtis syndrome was found in 34.4% of our study subjects. There was 
a significant difference between the severity of perihepatic adhesion in FHCS 
and hydrosalpinx occurrence. The risk for hydrosalpinx occurrence in the pres-
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ence of FHCS was 7.87. 
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