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Abstract
AIM: To study possible gynecological organ pathologies in the differential diagnosis of acute right lower abdominal pain in patients of reproductive age. 

METHODS: Following Clinical Trials Ethical Committee approval, the retrospective data consisting of physical examination and laboratory findings in 290 patients with sudden onset right lower abdominal pain who used the emergency surgery service between April 2009 and September 2013, and underwent surgery and general anesthesia with a diagnosis of acute appendicitis were collated.
RESULTS: Total data on 290 patients were obtained. Two hundred and twenty-four (77.2%) patients had acute appendicitis, whereas 29 (10%) had perforated appendicitis and 37 (12.8%) had gynecological organ pathologies. Of the latter, 21 (7.2%) had ovarian cyst rupture, 12 (4.2%) had corpus hemorrhagicum cyst rupture and 4 (1.4%) had adnexal torsion. Defense, Rovsing’s sign, increased body temperature and increased leukocyte count were found to be statistically significant in the differential diagnosis of acute appendicitis and gynecological organ pathologies.
CONCLUSION: Gynecological pathologies in women of reproductive age are misleading in the diagnosis of acute appendicitis.

© 2014 Baishideng Publishing Group Co., Limited. All rights reserved.
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Core tip: Gynecological organ pathologies require to be taken into consideration when dealing with acute right lower abdominal pain in patients of reproductive age. We evaluated clinical and laboratory clues in the differential diagnosis of gynecological pathologies and acute appendicitis in patients of reproductive age. Defense, Rovsing’s sign, increased body temperature and increased leukocyte count were statistically significant in the differential diagnosis of acute appendicitis and gynecological organ pathologies. In women of reproductive age with acute abdominal pain, we should also consider the probability of gynecological pathologies, therefore, gynecological anamnesis and examination should be undertaken.
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INTRODUCTION
Abdominal pain constitutes 4%-8% of adult admissions to the emergency service[1,2]. For the patient admitted with right lower quadrant abdominal pain, acute appendicitis is the most frequently considered diagnosis. Appendicitis is a common cause of acute abdominal pain in women of reproductive age (WORA) and appendectomy is the most common of all emergency operations carried out in these patients[3]. Moreover, suspected appendicitis is one of the most common surgical consultations in the outpatient or emergency room setting.

Appendicitis is an emergency situation with the highest rate of misdiagnosis, even though clear diagnosis and treatment strategies have been established for more than 100 years[4]. The inconsistency between disease severity and physical findings is greater in older patients and WORA relative to other groups. This inconsistency further increases in WORA due to gynecological pathologies mimicking acute appendicitis[5-10]. The diagnosis and management of WORA with acute appendicitis remain a difficult challenge for general surgeons and gynecologists. General surgeons may challenge gynecological pathologies and may have to intervene in these circumstances in women undergoing laparotomy with the diagnosis of acute appendicitis.

A thorough understanding of the anatomy and physiology of the abdomen is essential to properly generate a differential diagnosis and to formulate a treatment plan. Acute appendicitis can lead to unwanted complications if the diagnosis is confused or delayed. Although recent advances in surgical and diagnostic technology can be extremely helpful in certain situations, they cannot replace a surgeon’s clinical judgment based on good anamnesis and physical examination.

Today, with medicine becoming more dependent on laboratory and radiological findings the merit of physical examination has decreased. It is important to understand that painstaking anamnesis and physical examination is important and may be diagnostic for many diseases, especially appendicitis. In our study, we wanted to present and emphasize how definitive anamnesis, physical examination and laboratory findings carry clues for the differential diagnosis of acute appendicitis and gynecological obstetric pathologies in WORA.

MATERIALS AND METHODS
Following Clinical Trials Ethical Committee approval, the retrospective data consisting of physical examination and laboratory findings of 290 female patients with sudden onset right lower abdominal pain who used the emergency surgery service of Adiyaman University Training and Research Hospital between April 2009 and September 2013, and underwent surgery under general anesthesia with a diagnosis of acute appendicitis were collated. The data consisted of the first findings obtained at admission and included the presence of abdominal pain, nausea, vomiting, and anorexia for anamnesis; abdominal tenderness, defense, rebound, Dunphy’s sign, obturator sign, psoas sign, and Rovsing’s sign for physical examination; and body temperature, leukocyte count, urine microscopy and  abdominal X-ray for laboratory findings. Emergency abdominal ultrasonography (USG) and computerized tomography (CT) were not routinely performed in these patients due to an insufficiency of radiological consultation out-of-shift.

The first examination and surgery in these patients were performed by the same general surgeon. All patients underwent routine preoperative gynecological consultation. Preoperatively, the patients received a prophylactic dose of 2nd generation cephalosporin (1 g iv) and underwent an open approach appendectomy via a McBurney incision under general anesthesia. A laparoscopic approach was not performed due to technical inadequacy. Diagnosis of appendicitis and gynecological pathology was made by perioperative macroscopic evaluation. Abdominal exploration was carried out in all patients with normal appendix to exclude possible Meckel’s diverticulum. Perioperative gynecological consultation was obtained for patients with gynecological pathology. Patients with previous abdominal or gynecological surgery, patients without normal menstrual cycle and pregnant patients were excluded from the study. Patients with gynecological pathologies were discharged and it was suggested that they attend a gynecology polyclinic.
Statistical analysis

All values were expressed as the mean ± standard deviation. Qualitative data were analyzed using the 2 test. P values less than 0.05 were considered statistically significant. Data were analyzed using the SPSS (Statistical Package for Social Sciences) 9.05 for Windows® statistical package.

RESULTS
The mean age of the patients was 21.4 ± 3.6 years (12-44 years). Total data for 290 patients were obtained. Two hundred and twenty-four (77.2%) had acute appendicitis, whereas 29 (10%) had perforated appendicitis and 37 (12.8%) had gynecological organ pathologies. Of the latter, 21 (7.2%) had ovarian cyst rupture, 12 (4.2%) had corpus hemorrhagicum cyst rupture and 4 (1.4%) had adnexal torsion (Table 1).

All patients had abdominal pain with right lower abdominal region tenderness and rebound as the first signs on physical examination (Figure 1). Defense, Rovsing’s sign, increased body temperature (hyperpyrexia) and increased leukocyte count (leukocytosis) were found to be statistically significant in the differential diagnosis of acute appendicitis and gynecological organ pathologies (Figure 1).
All patients underwent appendectomy. Patients with normal appendix at exploration who were found to have ovarian cyst rupture underwent cauterization, ovary primary suturation and cyst excision in 16 (76.2%), 4 (19%) and 1 (4.8%) patients, respectively. Six (50%), 2 (16.7%) and 4 (43.3%) patients with corpus hemorrhagicum cyst rupture underwent cauterization, ovary primary suturation and cyst excision, respectively. Three patients with adnexal torsion underwent detorsion and oophoropexy, whereas 1 patient underwent oophorectomy and salpingectomy (Table 2). No postoperative mortality was observed in these patients. Morbidity was observed in 11 patients (3.8%), 2 (18.2%) patients developed atelectasis and 9 (81.8%) patients developed wound infection.

DISCUSSION
Acute appendicitis is an important cause of acute abdominal pain. The incidence of appendicitis in all age groups is 7%[11,12]. The incidence of appendicitis in men and women is 8.6% and 6.7%, respectively[13]. Appendicitis is most commonly seen in subjects aged 10-30 years[14]. The mean age of the patients in our study was 21.3 ± 3.7 years. The frequency of appendicitis in males and females is equal in childhood, whereas the incidence in males increases with age with a male/female ratio of 3:2 in adulthood[15,16].

The diagnosis of acute appendicitis is made by anamnesis and clinical findings. Although it can vary with age and sex; correct diagnosis can be made in 70%-80% of patients via anamnesis, physical examination and laboratory findings[17-19]. Diagnostic accuracy decreases in WORA, in children and the elderly[20]. Laboratory findings and radiological examination can support the diagnosis of appendicitis, but can never rule it out. The symptoms of acute appendicitis generally follow a certain sequence and include periumbilical pain (visceral, unlocalized), anorexia, nausea and/or vomiting, right lower quadrant abdominal pain and tenderness, hyperpyrexia, and leukocytosis. These symptoms may not to be present at the same time. Physical findings suggesting appendicitis are McBurney tenderness, rebound, Rovsing’s sign, Dunphy’s sign, psoas sign, obturator sign and fullness and tenderness in the pelvis during digital rectal examination[17-19].

We used Dunphy’s sign (increased right lower quadrant pain with coughing), obturator sign (increased pain with flexion and internal rotation of the hip), psoas sign (increased pain with passive extension of the right hip which can be elicited with the patient lying on the left side), and Rovsing’s sign (increased right lower quadrant pain during palpation in the left lower quadrant) as the most common physical examination findings of appendicitis in our study[21].

The main symptoms of acute appendicitis are frequently periumbilical pain preceded by anorexia and nausea. Vomiting is generally seen later. The pain generally switches to the right lower abdominal quadrant 8 h after the initial pain[22]. The Surgical Infection Society and Infectious Diseases Society of America published guidelines that recommend the establishment of local pathways for the diagnosis and management of acute appendicitis[21,23]. According to these guidelines, the combination of clinical and laboratory findings of characteristic acute abdominal pain, localized tenderness, and laboratory evidence of inflammation will identify most patients with suspected appendicitis[21]. Our findings are shown in Figure 1.

Although the clinical presentation of periumbilical pain migrating to the right lower abdominal quadrant is classically associated with acute appendicitis, the presentation is rarely typical and the diagnosis cannot always be based on medical history and physical examination alone. Classical clinical findings of appendicitis are observed in only 60% of patients with acute appendicitis, whereas 20%-33% display atypical clinical and laboratory findings[22]. Regardless of the technological advances in the preoperative diagnosis of acute appendicitis, the correct diagnosis can only be made in 76%-92% of cases[24,25]. On the other hand, 6%-25% of operations for acute appendicitis reveal normal appendix and this number can reach 30%-40% in WORA[26-30]. Normal appendix was observed in 12.8% of patients in the present study. Diagnostic errors are common, with over-diagnosis leading to negative appendectomies and delays in diagnosis leading to perforations. Diagnostic strategies for evaluating patients with acute abdominal pain and for identifying patients with suspected appendicitis should start with a painstaking anamnesis and physical examination. All of our patients had abdominal pain with right lower abdominal region tenderness and rebound as the first signs on physical examination (Figure 1). Defense, Rovsing’s sign, increased body temperature and increased leukocyte count were found to be statistically significant in the differential diagnosis of appendicitis and gynecological organ pathologies (Figure 1).
The accurate diagnosis of acute abdominal pain related to adnexal pathologies is very important for morbidity and mortality. It is also crucial to choose the right treatment modality which can affect the hospitalization period and patient satisfaction. Moreover, the cost of the optimum treatment modality is important and should not be neglected. The fertility of patients can be affected when no intervention is performed for gynecological pathologies in negative appendectomy cases[31]. We observed ovarian cyst rupture, corpus hemorrhagicum cyst rupture and adnexal torsion in our study.

Pelvic pain during the ovulatory cycle may be observed due to a small amount of blood which drains from the ruptured ovarian follicle to the peritoneal cavity during ovulation. This pain is mild-to-moderate and limited, and hemoperitoneum is seldom observed with normal hemostatic parameters. Thus, there is generally no need for surgical intervention in these circumstances[32]. It is crucial to make an early correct diagnosis and to execute careful observation in patients thought to have ovarian cyst rupture if exploratory surgical intervention may result in future infertility. Adnexal masses in adolescents contain functional and physiologic cystic formations at one end of the spectrum, and serious malignant tumors at the other end. The principal clinical approach in these adnexal pathologies is to preserve organs and fertility.

Ovarian cyst rupture occurs due to benign or malignant cystic lesions of the ovaries. Cyst excision is a convenient treatment choice in young patients. It is important not to remove the whole ovary. Oophorectomy can be performed in older patients. It should be taken into consideration, that young patients with ovarian germ cell tumors may be associated with acute abdomen[5]. Hemodynamic parameters in patients with ovarian cyst rupture may be impaired due to blood loss[31,33]. Suturation, cauterization of the bleeding site or cyst excision can be performed for ovarian cyst rupture[33]. Ovarian cyst rupture was observed in 7.2% of patients in our study (Table 2). Hemodynamic parameters in these patients were stable and there was no need for blood transfusion.

Corpus hemorrhagicum cysts are one of the most common ovarian cysts. They are formed as a result of hemorrhage into the follicle cyst or corpus luteum cyst in the ovaries during the ovulation period[34-38]. The clinical signs and symptoms are variable and include patients who are asymptomatic or patients with symptoms of acute abdomen[34]. These cysts are commonly seen in a single ovary, and are rarely observed bilaterally. They are more frequently seen in patients undergoing ovulation therapy for pregnancy. They are also seen in patients with bleeding disorders and coagulation problems or those on anticoagulant treatment. They may require surgery due to intraabdominal hemorrhage as a result of rupture or torsion[36-38]. In general, bleeding can be stopped by excision of the cyst, however, sometimes the ovary needs to be removed. We observed corpus hemorrhagicum cyst rupture in 4.2% of the patients in our study (Table 1). All of these patients had stable hemodynamics and did not require blood transfusion. The patients were in their 20s and in their active reproductive period, which is in accordance with the literature[39].

Adnexal torsion is a well-known, but difficult to diagnose cause of acute abdomen due to variable clinical causes and symptoms, and involves the tuba folding up on itself. Clinical findings are similar to those of acute appendicitis[40-42]. Ovarian torsion is observed in 2%-3% of patients undergoing surgery with a diagnosis of acute appendicitis[40,41,43,44]. Ovarian torsion was observed in 1.4% of patients in the present study (Table 1). It is observed 3-fold more frequently on the right compared with the left side[40,41]. It is relatively easy to differentiate ovarian torsion from other causes of acute abdomen via ultrasonography during the early period[45,46]. Adnexal torsions without symptoms are dangerous and caution should be taken in these cases. Removal of the adnex and eventual infertility risk is likely.

Excision of necrotic tissue is suggested before detorsion, due to the risk of pulmonary thromboembolism (0.2%), if vividness of the ovary is lost and a gangrene demarcation line has already formed[47,48]. In our study, we observed one patient in whom the ovary had lost its normal structure and had a necrotic appearance, and oophorectomy was performed before detorsion. Another three patients with ovarian torsion underwent detorsion and ovarian fixation (Table 2). Cohen et al[49] reported that torsioned, ischemic and hemorrhagic adnexa can be detorsioned laparoscopically with minimal morbidity and complete recovery of ovarian function.

The diagnosis of ectopic pregnancy is generally quick and easy following the measurement of -hCG. We did not encounter ectopic pregnancy rupture in our study, which constitutes a significant proportion of gynecological emergencies. The reason for this may have been due to painstaking anamnesis of the patients regarding their marriage, chance of pregnancy, -hCG values and clinical differences between ectopic pregnancy and acute appendicitis.

Abdominal ultrasonography (US) and CT are important in establishing the diagnosis of acute appendicitis preoperatively[50-52]. CT must be used to support the diagnosis and exclude other possible causes following clinical and laboratory diagnosis. Nevertheless, the ratio of negative appendectomies is higher than expected. Abdominal US, which is easy applied, inexpensive and noninvasive is the preferred method[50]. Abdominal CT is more valuable than US in this respect; the accuracy of US in the diagnosis of appendicitis is 71%-97% due to dependence on the operator and patient factors such as obesity, whereas that of CT is 93%-98%[20]. Emergency abdominal US and CT were not routinely performed in our patients due to an insufficiency of radiological consultation out-of-shift.

Leukocytosis is observed in 80%-90% of appendicitis cases, however, leukocyte number is below 18.000 mm3 unless perforation is present[53]. Yang et al[54] showed a sensitivity of 85% and specificity of 31.9% for leukocyte count in appendicitis. In the present study, leukocyte counts were high in patients with acute and perforated appendicitis at 95% and 93%, respectively (Figure 1).

Currently, increased knowledge and experience, together with the development of imaging methods and laboratory techniques to evaluate patients with a gynecological emergency have facilitated the necessary general measures to minimize morbidity and mortality. When tailoring management strategies, the development and psychology of the reproductive women should be considered as well as preserving fertility which is the ultimate aim of treatment. Taking subsequent therapy into consideration, a multidisciplinary (general surgeon, gynecologist and radiologist) approach should be the basis of the management of adnexal pathologies.

In conclusion, acute appendicitis is one of the most frequent causes of acute abdomen and is also the most frequent abdominal surgical procedure. Ensuring a detailed anamnesis and medical examination is very important in the diagnosis of acute appendicitis. Laboratory findings and imaging techniques may be useful in the diagnosis. However, the diagnosis of acute appendicitis is made mainly by clinical history and clinical findings. Laboratory findings and imaging techniques support the diagnosis, but can never exclude acute appendicitis. Before establishing the diagnosis of acute appendicitis it should be remembered that gynecological pathologies may be present in WORA. Clinical findings are not always enough for definitive diagnosis and negative laparotomy is sometimes inevitable in WORA. Moreover, in view of the legal repercussions for general surgeons as a result of erroneous diagnosis and treatment, we think that adequate evaluation of the studies carried out by the emergency surgery service is important and that radiological investigations (abdominal US and CT) need to be used appropriately and sufficiently.
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FIGURE LEGENDS

Figure 1  Clinical and laboratory data of the patients. Hyperpyrexia indicates body temperature ≥ 37.8 ℃. Leukocytosis indicates leukocyte count > 9.000 mm3. Defense, Rovsing’s sign, hyperpyrexia and leukocytosis were different in groups with acute and perforated appendicitis; and the differences were statistically significant.
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Table 1  Demographic data of the patients


Parentheses�
Patients (n = 290), n (%)�
Age (yr)�
�
Acute appendicitis�
 224 (77.2)�
21 (12-44)�
�
Perforated appendicitis�
29 (10)�
22 (14-42)�
�
Ovarian cyst rupture�
 21 (7.2)�
24 (15-38)�
�
Corpus hemorrhagicum cyst rupture�
 12 (4.2)�
21 (13-35)�
�
Adnexal torsion�
   4 (1.4)�
24 (19-30)�
�
Data in parentheses for patients represent percentage of total number, whereas that for age indicates range.





Table 2  Treatment of patients with gynecological organ pathologies  n (%)


Treatment�
Ovarian cyst rupture�
Corpus hemorrhagicum cyst rupture�
Adnexal torsion�
�
Cauterization�
16 (76.2)�
6 (50.0)�
0�
�
Primary suturation�
  4 (19.0)�
2 (16.7)�
0�
�
Cyst excision�
1 (4.8)�
4 (43.3)�
0�
�
Detortion + oophoropexy�
0�
0�
3 (75)�
�
Oophorectomy + salpingectomy�
0�
0�
1 (25)�
�
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