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 Review Article

Management Options of Tubal Ectopic Pregnancy and 
Recent Advances
Arzoo S1, Akter MS2, Begum SA3, Abedin F4, Afroz S5, Ammar MR6, Khan SI7  

Abstract: 
Ectopic pregnancy occurs in approximately 1.5-2% of all pregnancies. It presents a major health problem for women 
of child-bearing age.  The morbidity and mortality associated with ectopic pregnancy has decreased dramatically, 
mainly because of earlier diagnosis with transvaginal ultrasound and b-hCG levels and subsequent treatment before 
rupture. Treatment options include surgical, medical and expectant management. Surgery, salpingectomy or 
salpingotomy is performed laparoscopically or by open surgery. The most commonly used drug for the medical 
treatment of ectopic pregnancies is methotrexate. This can be administered either systemically or locally or both. It 
was concluded that review data reflect a decrease in surgical treatment and not an actual decline in ectopic 
pregnancy occurrence so that further new avenues are needed to explore early detection of the ectopic pregnancy.
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Recurrent Abdominal Pain in Children: A Review
Alam R1, Sarkar PC2, Saibal AA3

Abstract: 
Recurrent abdominal pain (RAP) in children is a common pediatric problem encountered by primary care 
physicians, medical subspecialists and surgical specialists. It is usually functional that affects 10-20% of school 
age children. The term recurrent abdominal pain represents a description and not a diagnosis. Many diseases can 
cause recurrent abdominal pain, but, in clinical practice, most children presenting with this symptoms have no 
evidence of disease. They are said to have functional abdominal pain; however, they often require evaluation and 
treatment to allay fears and improve their quality of life. This review addresses some of the issues related to 
epidemiology, etiology, management and prognosis of recurrent abdominal pain.
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Functional dyspepsia Functional abdominal pain or discomfort in the upper 
abdomen 

Irritable bowel syndrome Functional abdominal pain associated with  alteration in 
bowel movements 

Abdominal migraine 

Functional abdominal pain with features of   migraine 
(paroxysmal abdominal pain associated  with anorexia, nausea, 
vomiting, or pallor as  well as a maternal history of migraine 
headache 

Functional abdominal pain 

Abdominal pain without demonstrable evidence of  a 
pathologic condition, such as an metabolic, infectious, 
inflammatory, or  neoplastic disorder; functional abdominal 
pain   may present with symptoms typical of  functional 
dyspepsia, irritable bowel syndrome,  abdominal migraine, or 
functional abdominal  pain syndrome 

Functional abdominal pain syndrome Functional abdominal pain without the  characteristics of 
dyspepsia, irritable bowel  syndrome,  or abdominal migraine 

Discussion:
The present study was undertaken to observe some 
aspects of thyroid function status in children with 
autism spectrum disorders by estimating serum FT3, 
FT4 and TSH levels. All the parameters were also 
estimated in apparently healthy age and BMI 
matched children to find out the baseline data and 
also for comparison. In this study, thyroid hormone 
levels in the control group were within physiological 
limit and almost similar to the findings observed by 
various investigators from different countries12,13.

Our study showed that, the mean serum FT3 levels in 
both the groups were within normal range and almost 
similar and no significant difference was observed 
among the groups. This finding was in agreement 
with other researchers of different countries14,15.

The mean serum FT4 level was also within normal 
limit but significantly lower in the autistic subjects in 
comparison to that of the healthy subjects. Similar 
findings were also made by other investigators7,8,9. 
Again, elevated serum TSH level was found in the 
autistic children and these observations are in 
accordance with other research workers6,10. 

It has been suggested that nervous system growth and 
differentiation are closely correlated with thyroid 
hormones in the initial developmental stages. 
Deficiency of this hormone during the first two years 
of life may produce morphological brain changes that 
can have significant deleterious behavioral and 
cognitive effect9. In summary, our findings leads to 
the suggestion that impairment of mental and 
cognitive development found in autistic children may 
result from the subclinical hypothyroidism present in 
these special children.

Conclusion:
From the result of this study, it may be concluded that 
thyroid hormone deficiency may be one of the non-
genetic risk factors associated with autism spectrum 
disorders. Therefore, routine thyroid test of pregnant 
mother and new born may be useful for early 
detection of future risk of development of ASD.

Conflict of Interest: The authors have no conflict of 
interest to declare.
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Introduction:
In the developed world between 1% and 2% of all 
reported pregnancies are ectopic pregnancies1. It 
seriously compromise women’s health and future 
fertility. Currently ectopic pregnancy diagnosed 
before the patient condition has deteriorated. 
Currently diagnosis relies on a combination of 
ultrasound scanning and serial serum beta-Human 
chorionic gonadotrophin (b-hCG) measurements2.
Timely diagnosis allows the clinician to consider the 
full range of treatment options. This is important for 
treatment success and retaining optimal fertility for 
those women desiring future pregnancy. The etiology 
of ectopic pregnancy remains uncertain although a 
number of risk factors have been identified. Its 
diagnosis can be difficult. The risk factors are 
maternal: pelvic inflammatory disease, Chlamydia 
trachomatis infection, smoking, tubal surgery, 
induced conception cycle and endometriosis. The 
annual incidence of ectopic pregnancy has increased 
over the past 30 year3.  In the western world 4-10% 
of pregnancy related deaths have been observed from 
this issue and now it is growing problem in 
developing countries also4.  

The treatment options are expectant management, 
medical treatment or surgery. In surgery laparoscopy 
is now the accepted approach to perform 
salpingostomy or salpingectomy. Concerning medical 
treatment, systemic administration of methotrexate 
(MTX) has gained acceptance in selected patients. It 
is given intramuscularly either in a fixed multiple 
dose regimen alternated with folinic acid or in a 
single dose regimen without folinic acid. Expectant 
management has been advocated based on the 
knowledge that the natural course of many early 
ectopic pregnancy is a self-limiting process, 
ultimately resulting in tubal abortion or re-absorption.

Types of Ectopic pregnancy:
The fallopian tube is the dominant site in the majority 
cases of EP5.  75-80% of EPs occur in ampullary 
portion, 10-15% EPs occur in the isthmic portion and 
about 5% of EP is in the fimbrial end of the fallopian 
tube6. Cervical EP is rare and represents only 0.15% 
of all EP7. Ovarian EP is one of the rarest variants, 
and incidence is estimated to be 0.15-3% of all 
ectopic pregnancy8. Caesarean scar EP is another 
rarest form of EP with an incidence of 1:1800 
pregnancies due to increase number of caesarean 

deliveries over the last 30 years9. Abdominal EP with 
1.3% of cases are diagnosed at a rate of 1:10,000 
births and is an extremely  rare  and  serious  form  of 
extrauterine gestation10. A heterotopic EP is diagnosed 
when women have any of the above said EP in 
conjunction with an intrauterine pregnancy. It is also 
more common (1-3%) in in vitro fertilization and 
fertility treatments involved super ovulatory drugs11.  

Etiology:
The exact etiology of EP is unknown. However, it is 
thought that tubal implantation occurs as a result of a 
combination of arrest of the embryo in the fallopian 
tube and changes in the tubal micro environment that 
allow early implantation to occur12. Inflammation 
within the tube, resulting from infection or smoking, 
may effect embryo-tubal transport by disrupting 
smooth muscle contractility and ciliary beat activity.

Clinical Presentation:
Patients with an EP commonly present with pain and 
vaginal bleeding between 6 and 10 weeks of gestation13. 
However, these are common symptoms in early 
pregnancy, with one third of women experiencing some 
pain and/or    bleeding14. Shoulder tip pain, syncope and 
shock occur in up to 20% of women and abdominal 
tenderness in more than 75%. Cervical motion 
tenderness has been reported in up to 67% of cases, and 
a palpable adnexal mass in about 50%15. In 2006-2008 
Center for Maternal and Child Enquiries (CMACE) 
report, four of the six women who died from EP 
complained of diarrhea, dizziness or vomiting as early 
symptoms, without triggering any consideration of 
extrauterine pregnancy by their medical attendants16. 
However, it remains difficult to diagnose an EP from 
risk factors, history and examination alone. 

Diagnosis:
Initial diagnosis of first trimester hemorrhage 
presents an important challenge17. Recently, detection 
of EP is determined through serum  b-hCG levels and 
vaginal ultrasonography technique18. A single serum 
measurement of the  b-hCG concentration may not 
show the location of gestational sac. Demonstration 
of normal doubling of serum levels over 48 hours 
supports a diagnosis of fetal viability but does not 
rule out EP. Failing levels on raising the level of  b-
hCG concentration to reach 50% of confirm non-
viability suggesting EP. In contrast with  b-hCG 
concentrations, serum progesterone levels are stable 
for first 8-10 weeks of gestation. Investigate that 
sensitivity ranged of progesterone from 45-100% 
depending on the threshold. Both high (>22 ng/ml) 
and low (  5 ng/ml) cutoff points have been assessed 
for their ability to correctly identify non-viable and 
ectopic pregnancies; serum progesterone levels  5 
ng/ml could apparently be used to predict EP with 70-

90% sensitivity and 30-90% specificity19. If patient 
have serum progesterone measurement below 
10ng/ml and  b-hCG level below 1500 mIU/L are 
more likely to demonstrate spontaneous resolution of 
EP. Transvaginal ultrasound scan (TVS) is very 
popular from 1980, and by the mid 1990 sensitivity 
and specificity were calculated at 84.4 and 98.9% 
respectively it remains the gold standard for 
diagnosis of EP20.

Management:
The treatment option of tubal EP involves surgical 
treatment by laparotomy or laparoscopy, and medical 
treatment is usually systemic or through local route, 
or by expectant treatment. 

Expectant Treatment: 
Expectant management can be applied in a selected 
population of the patients with self-limiting EP. 
According to the most recent guideline, published by 
the American College of Obstetrician and 
Gyanecologists, there may be a role for expectant 
management when the  b-hCG level is <200 IU/ml 
and which is further in decline phase. It should only 
be offered when TVS remains non-diagnostic and  b-
hCG levels continue to decline. Successful expectant 
management occurs in 98% of cases for bhCG <200 
IU/L, in 73% for  b-hCG <500 IU/L and in 25% for b 
-hCG <2,000 IU/L. If initial serum  b-hCG
<1,000IU/L then successful expectant management
might occur in most patients (88%) with an EP size
of <4 cm, without a fetal heart beat on transvaginal
sonography; followed by haemoperitonium <50 ml. 
Evidence of ectopic resolution on scan is another way
to diagnosis. A decrease in EP size on day 7 had a
sensitivity of 84% and specificity of 100% in
predicting spontaneous resolution21.

Medical Treatment: 
Medical treatment of EP is quite less expensive than 
surgery22. Many different agent have been used to 
treat EP including systemic and local Methotrexate 
(MTX), local potassium chloride, hyperosmolar 
glucose, prostaglandins, danazol, etoposide and 
mifepristone23. Current therapies focus primarily on 
MTX treatments. Methotrexate (MTX) is a drug that 
inhibits the action of dihydrofolate reductase, thereby 
inhibiting DNA synthesis MTX affects actively 
proliferating tissues such as bone marrow, intestinal 
mucosa, malignant cells and trophoblastic tissue. 
MTX is contraindicated when embryonic cardiac 
motion or the presence of a gestational sac larger than 
3.5 cm due to higher rate of treatment failure.

There are three different regimens for giving MTX: 
single dose, two-dose, and a fixed multidose 
protocol. The single 50 mg/m2 dose of MTX is most 

commonly used, given as an intramuscular injection. 
βhCG levels are measured at 4 and 7 days post 
treatment with an expected 15% decrease from day 4 
to day 7. Weekly βhCG levels are then checked until 
zero. If βhCG levels do not drop appropriately, a 
second MTX dose or surgical intervention is advised. 
Multidose regimen for MTX is available (MTX 1.0 
mg/kg I/M daily; days 0,2,4 and 6 alternated with 
folinic acid 0.1 mg/kg orally on days 1,3,5,7)24. This 
treatment more appropriate for patient who present 
with a large adnexal mass and greater initial  b-hCG 
level (5000 IU).   

Surgical Treatment: 
Once the mainstay of therapy of EP, surgical 
treatment is now mainly reserved for patients with 
contraindication to medical management and for 
those with evidence of tubal rupture. Despite 
declining rates of surgical management, surgery 
remains the most definitive treatment of ectopic 
pregnancies. A laparoscopic approach is preferable to 
an open approach in a patient which 
haemodynamically stable. Laparoscopic procedure 
are associated with shorter operative times, less 
intraoperative blood loss, shorter hospital stays and 
lower analgesia requirements. Laparotomy should be 
reserved for patients who present with rupture and 
are in a state of hypovolaemic shock and 
compromise. Two techniques are described to remove 
the EP from the fallopian tube—1) Salpingectomy: 
The pregnancy is removed en bloc with the tube, 2) 
Salpingostomy: An incision is made on the fallopian 
tube over the swelling, the EP carefully removed with 
the forceps or irrigation and the incision should be 
either closed or let to heal by secondary intention. 
The success rate of salpingostomy is 92% and failure 
cases can be managed with MTX. Serial  b-hCG 
measurement should be taken until undetectable to be 
certain that there is no persistence of trophoblastic 
tissue. Sometimes a prophylactic dose of MTX is 
given with salpingostomy25.    

Literature Review:
Gabbur et al. reported that on its retrospective 
analysis of stable women with small unruptured EP 
treated with single dose intramuscular MTX 
concluded that day 4 post treatmen b-hCG levels do 
not predict successful treatment or need for surgery26. 
Only day 7 b-hCG levels were associated with 
successful single dose MTX treatment26.

Barnhart et al. investigated in there meta-analysis of 
both regimens (single and multi-dose) and concluded 
that the multi dose regimen was more effective than 
single dose regimen, with success rate reported as 
93% for multi dose regimen and 88% for the single 
dose regimen27.

Barnhart et al. was attempted by the challenge to 
develop an optimum regimen that balances efficacy 
and safety on the one hand and convenience on the 
other hand and it first described what is called the 
“double-dose-protocol”. In a study that included 101 
patients, two doses of MTX were administered on 
days 0 and 4 without measuring b-hCG between 
doses. The authors reported a success rate of 76% 
after two doses and 87% after a further two doses28.

MTX treatment is very successful for small stable 
ectopic pregnancies. A meta-analysis of non-
randomized studies showed success rate of 93% 
(95% CI 89-96%) for multi dose protocols and 88% 
(95% CI 89-96%) for single dose therapy29.

In one randomized controlled trial of laparoscopic 
surgery, prophylactic MTX lower the rate of 
persistent ectopic pregnancy 14.5-1.9%. The major 
benefit was in the shorter duration of post-operative 
monitoring30.

Several studies done to see the subsequent 
pregnancies after ectopic pregnancy. Studies suggest 
that around 60% of women affected by an EP go on 
to have a viable IUP. This figure includes those who 
do not plant to have another pregnancy and so the 
proportion will be higher if further pregnancy is 
planned. There is thought to be a 5-20% risk of a 
recurrence of EP with one previous EP and a risk of 
32% or more following more than one previous 
ectopic. However the risk is reduced after each 
subsequent IUP.

Recent Advance:
Previously ectopic pregnancy was diagnosed on 
clinical symptom, TVS and by measuring b-hCG, but 
now-a-days some new advancement arrived for 
diagnostic purpose.

VEGF is a potent angiogenic factor that acts as a 
vascular growth, remodeling and permeability in the 
endomertium, decidua and trophoblast. Daponte et al. 
described higher serum VEGF concentrations in 
women with EP (medium 227.2 pg/ml) than with 
abnormal intrauterine pregnancy (median 107.2 
pg/ml) (p<0.001) and it concluded that VEGF serum 
concentrations might be a useful marker for- EP and 
suggested 174 pg/ml as the cut-off value for EP 
diagnosis31.

Existing evidence suggests elevated creatine kinase 
(CK) as a tool for diagnosis of EP. The trophoblast 
usually invades the muscular layer and maternal 
blood vessels are eroded, allowing muscle cell 
products such a CK to enter the circulation; therefore, 
increased serum CK levels are normal during EP32.

Conclusion:
EP in developing countries is a serious threat, just 
because of poor medical facilities so that a significant 
morbidity rate and the potential for maternal death 
generally are seen. Management is dictated by the 
clinical presentation, serum b-hCG levels and TVS 
findings. Expert consultation with radiologists and 
gynecologists are recommended whenever EP is 
suspected. The use of MTX for treatment of early 
unruptured EP reported to be safe and effective. 
Surgical treatment is appropriate for women who are 
haemodynamically unstable or unlikely to be 
complained with post treatment monitoring and those 
who do not have immediate access to medical care. 
The preferred method of surgical treatment of EP 
today is diagnostic laparoscopy with salpingostomy 
and tubal conservation followed by prophylactic dose 
of MTX. Existing evidence suggests elevated 
vascular endothelial growth factor (VEGF) and 
creatine kinase (CK) as a tool for diagnosis of EP. 
Further new avenues are needed to explore less side 
effects of medication of EP.    
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Introduction:
Recurrent abdominal pain (RAP) is defined as at least 
3 separate episodes of abdominal pain that occur in a 
3-months period. These episodes are often severe,
and the child is not able to do his or her normal
activities1. It is perhaps the most common painful
health problem in school-aged children. J Apley, a
British pediatrician, studied abdominal pain among
children extensively and observed that approximately
10% of school aged children get recurrent episodes of
abdominal pain. Affected children and their families
experience distress and anxiety that can interfere with
their ability to perform regular activities.

Epidemiology: 
In general, population-based studies suggest that 
RAP is experienced by 10-15% of school-age 
children2. Epidemiological studies in Asia have 
reported similar prevalence. Boey and his colleagues 
studied RAP among school children in Malaysia and 
found a prevalence of 10.2% (urban 8.2-9.6%, rural 
12.4%) 3,4. Similarly, Rasul and Khan reported RAP 
in11.5% of Bangladesh school children5. Cohort 
studies from India and Pakistan suggest that RAP is 
most likely to have an organic cause (up to 82% of 
cases), with giardiasis being the most common 
underlying condition14,15, while in Sri Lanka, 
commonest organic etiology is constipation16. 
However, another Indian cohort and a Sri Lankan 
cohort showed that non-organic RAP is more 
prevalent (74% and 76%, respectively)16. In 
Malaysia, both urban and rural population-based 
cohorts had a similar prevalence of RAP at 9.6% and 
11%, respectively3.

Etiology: 
The origin of abdominal pain is complex and does not 
lend itself to a single model of causation. In the four 
decades since Apley's seminal research, conceptual 
models of RAP have evolved and become more 
complex1. Walker (1999) identified three distinct 
periods in this evolution. Studies conducted before the 
1980s were characterized by a dualistic view of 
abdominal pain. When no organic etiology was 
identified, abdominal pain was assumed to be 
psychogenic. In the 1980s, the focus of research shifted 
to non-organic causes of RAP, including a host of 
psychosocial factors. Conceptual models emerging in 
this decade were increasingly multivariate in nature. 
They recognized that the cause of RAP may not be 
either organic or psychogenic, but possibly a function of 
normal (i.e., non-pathological) biological mechanisms. 
In the 1990s, the research focus shifted to the 
identification of individual differences among children 
with RAP and the interact mode RAP are multivariate 
and acknowledge the contributions of a variety of 
biological, psychological, and social factors16.

Organic Cause: 
Numerous organic disorders lead to abdominal pain; 
Possible causes that should be considered based on 
the history, physical examination and testing, are acid 
reflux, constipation, lactose intolerance, parasitic 
infections of the small and large intestines, 
Helicobacter pylori infection, inflammatory bowel 
diseases (IBD) such as Crohn’s disease and ulcerative 
colitis, celiac disease inflammation of the liver 
(hepatitis), gall bladder problems, an inflamed 
pancreas,  an intestinal obstruction, appendicitis, and 
many more rare  disorders.

Functional Gastrointestinal Disorders: 
Until a decade ago ‘functional gastrointestinal 
disorder’ was a label used for the conditions with 
uncertain etiology, and was a diagnosis of exclusion. 
In 1999 the pediatric Rome II criteria (Table I) 
introduced the term  abdominal pain related-
functional gastrointestinal disorders (AP-FGIDs); 
which include functional dyspepsia (FD), irritable 
bowel syndrome (IBS), abdominal migraine (AM), 
functional abdominal pain (FAP) and functional 
abdominal pain syndrome (FAPS). According to 
Caplan, et al. validation of pediatric Rome II criteria 
was done6. They found that more than half the 
patients classified as having functional problems met 
at least one pediatric Rome II criteria for FGID. 
Children with AP-FGIDs report significantly lower 
quality of life scores compared to healthy peers and 
AP-FGIDs are ranked as second in causing school 
absence. In 29.1% of patients with recurrent 
abdominal pain, pain persists even for more than 5 
years, despite frequent medical attention. 

The pathogenesis underlying AP-FGIDs remains 
unclear. It is thought to involve abnormalities in the 
enteric nervous system (ENS), a rich and complex 
nervous system that envelops the entire gastrointestinal 
tract. A dysregulation of this brain-gut communication 
plays an important role in the pathogenesis of 
functional abdominal pain. It is now believed that 
adults and children with functional bowel disorders, 
rather than having a baseline motility disturbance, may 
have an abnormal bowel reactivity to physiologic 
stimuli (meal, gut distension, hormonal changes), 
noxious stressful stimuli (inflammatory processes), or 
psychological stressful stimuli (parental separation, 
anxiety)16. 

Additionally, adult patients with functional bowel 
disorders attending gastrointestinal clinics were often 
found to have psychological disturbances regardless of 
the final diagnosis. It was concluded that psychological 
factors may have been more important in determining 
health-seeking behavior than the cause of the 
symptom17. There is growing evidence to suggest that 
functional abdominal pain disorders may be associated 
with visceral hyperalgesia, a decreased threshold for 
pain in response to changes in intraluminal pressure18,19. 
Mucosal inflammatory processes attributable to 
infections, allergies, or primary inflammatory diseases 
may cause sensitization of afferent nerves and have been 
associated with the onset of visceral hyperalgesia20. 

Moreover, studies conducted in the United States and 
Europe reported that psychological symptoms, low 
socio-economic status, parental gastrointestinal 
complaints and single parent- and immigrant-
households are associated with chronic abdominal 
pain in children. To overcome drawbacks in Rome II 
criteria, they were revised and modified in 2006, and 
Rome III criteria were developed. Table II 
summarizes the Rome III criteria for pediatric FGID. 
Using Rome III criteria, a recent study in Sri Lanka 
has reported FGID in 93% of patients with non-
organic RAP. Of them, 45.2% had functional 
abdominal pain12. Therefore, it is important to 
consider FGID in the differential diagnosis of RAP 
early in the evaluation.

Emotional/ Behavioral Stress: 
There is evidence suggesting that the presence of 
anxiety, depression or behavior problems is not useful 
in distinguishing between functional abdominal pain 
and abdominal pain of other causes. There is 

Table I: Abdominal Pain-Related Functional Gastrointestinal Disorders.



17EMCJ. Jan 2016: 1 (1) 18EMCJ. Jan 2016: 1 (1)

19EMCJ. Jan 2016: 1 (1) 20EMCJ. Jan 2016: 1 (1)

21EMCJ. Jan 2016: 1 (1) 22EMCJ. Jan 2016: 1 (1)

23EMCJ. Jan 2016: 1 (1) 24EMCJ. Jan 2016: 1 (1)

 Review Article

Management Options of Tubal Ectopic Pregnancy and 
Recent Advances
Arzoo S1, Akter MS2, Begum SA3, Abedin F4, Afroz S5, Ammar MR6, Khan SI7  

Abstract: 
Ectopic pregnancy occurs in approximately 1.5-2% of all pregnancies. It presents a major health problem for women 
of child-bearing age.  The morbidity and mortality associated with ectopic pregnancy has decreased dramatically, 
mainly because of earlier diagnosis with transvaginal ultrasound and b-hCG levels and subsequent treatment before 
rupture. Treatment options include surgical, medical and expectant management. Surgery, salpingectomy or 
salpingotomy is performed laparoscopically or by open surgery. The most commonly used drug for the medical 
treatment of ectopic pregnancies is methotrexate. This can be administered either systemically or locally or both. It 
was concluded that review data reflect a decrease in surgical treatment and not an actual decline in ectopic 
pregnancy occurrence so that further new avenues are needed to explore early detection of the ectopic pregnancy.

Keywords: Ectopic pregnancy (EP), Methotrexate (MTX), Transvaginal sonography (TVS),  b-hCG

 Review Article

Recurrent Abdominal Pain in Children: A Review
Alam R1, Sarkar PC2, Saibal AA3

Abstract: 
Recurrent abdominal pain (RAP) in children is a common pediatric problem encountered by primary care 
physicians, medical subspecialists and surgical specialists. It is usually functional that affects 10-20% of school 
age children. The term recurrent abdominal pain represents a description and not a diagnosis. Many diseases can 
cause recurrent abdominal pain, but, in clinical practice, most children presenting with this symptoms have no 
evidence of disease. They are said to have functional abdominal pain; however, they often require evaluation and 
treatment to allay fears and improve their quality of life. This review addresses some of the issues related to 
epidemiology, etiology, management and prognosis of recurrent abdominal pain.

1Dr. Rumana Alam, Assistant Professor, Dept. of Pediatrics, Eastern Medical College.
2Dr. Palash Chandra Sarkar, Registrar, Dept. of Pediatrics, Eastern Medical College.
3Dr. Md. Arif Akbar Saibal, Associate Professor, Dept. of Internal Medicine, Eastern Medical College.

Address of Correspondence: Dr. Rumana Alam, Assistant Professor, Dept. of Pediatrics, Eastern Medical College, 
Comilla, Bangladesh. Mobile: +8801711972747, Email: disha.alam@gmail.com

1Dr. Shabera Arzoo, Assistant Professor, Dept. of Gynaecology & Obstetrics, EMCH.
2Dr. Musammat Shamima Akter, Associate Professor, Dept. of Gynaecology & Obstetrics, EMCH.
3Dr. Sayeda Anwara Begum, Registrar, Dept. of Gynaecology & Obstetrics, EMCH.
4Dr. Forhad Abedin, Resident Physician, CoMCH.
5Dr. Saima Afroz, Associate professor, Dept. of Gynaecology & Obstetrics, EMCH.
6Dr. Mahbubur Rahman Ammar, Intern Doctor, EMCH.
7Dr. Shahriar Inam Khan, Intern Doctor, EMCH.

Address of Correspondence: Dr. Shabera Arzoo, Assistant Professor, Dept. of Gynaecology & Obstetrics, Eastern 
Medical College and Hospital. Mobile: +8801711385778, Email: shaberaarzoo123@gmail.com

Functional dyspepsia Functional abdominal pain or discomfort in the upper 
abdomen 

Irritable bowel syndrome Functional abdominal pain associated with  alteration in 
bowel movements 

Abdominal migraine 

Functional abdominal pain with features of   migraine 
(paroxysmal abdominal pain associated  with anorexia, nausea, 
vomiting, or pallor as  well as a maternal history of migraine 
headache 

Functional abdominal pain 

Abdominal pain without demonstrable evidence of  a 
pathologic condition, such as an metabolic, infectious, 
inflammatory, or  neoplastic disorder; functional abdominal 
pain   may present with symptoms typical of  functional 
dyspepsia, irritable bowel syndrome,  abdominal migraine, or 
functional abdominal  pain syndrome 

Functional abdominal pain syndrome Functional abdominal pain without the  characteristics of 
dyspepsia, irritable bowel  syndrome,  or abdominal migraine 

Discussion:
The present study was undertaken to observe some 
aspects of thyroid function status in children with 
autism spectrum disorders by estimating serum FT3, 
FT4 and TSH levels. All the parameters were also 
estimated in apparently healthy age and BMI 
matched children to find out the baseline data and 
also for comparison. In this study, thyroid hormone 
levels in the control group were within physiological 
limit and almost similar to the findings observed by 
various investigators from different countries12,13.

Our study showed that, the mean serum FT3 levels in 
both the groups were within normal range and almost 
similar and no significant difference was observed 
among the groups. This finding was in agreement 
with other researchers of different countries14,15.

The mean serum FT4 level was also within normal 
limit but significantly lower in the autistic subjects in 
comparison to that of the healthy subjects. Similar 
findings were also made by other investigators7,8,9. 
Again, elevated serum TSH level was found in the 
autistic children and these observations are in 
accordance with other research workers6,10. 

It has been suggested that nervous system growth and 
differentiation are closely correlated with thyroid 
hormones in the initial developmental stages. 
Deficiency of this hormone during the first two years 
of life may produce morphological brain changes that 
can have significant deleterious behavioral and 
cognitive effect9. In summary, our findings leads to 
the suggestion that impairment of mental and 
cognitive development found in autistic children may 
result from the subclinical hypothyroidism present in 
these special children.

Conclusion:
From the result of this study, it may be concluded that 
thyroid hormone deficiency may be one of the non-
genetic risk factors associated with autism spectrum 
disorders. Therefore, routine thyroid test of pregnant 
mother and new born may be useful for early 
detection of future risk of development of ASD.
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References:
1. Rahman M. Autism Spectrum Disorder. J
Bangladesh Coll Phys Surg 2010; 28:143-44.

2. Tareen RS, Kamboj MK. Role of Endocrine
Factors in Autistic Spectrum Disorder. Pediatr Clin N
Am 2012; 159: 75-88.

3. Rossignol DA, Bradstreet JJ. Evidence of
mitochondrial dysfunction in autism and implications for
treatment. A J Biochem Biotechnol 2008; 4(2): 208-17.

4. Pardo CA, Eberhart G. The Neurobiology of
Autism. J Brain Pathol 2007; 17: 434-47.

5. Muhle R, Trentacoste SV, Rapin I. The Genetics of
Autism. J Pediatrics 2004; 113(5): 72-86.

6. Nir I, Meir D, Zilber N, Knobler H, Hadjez J,
Lerner Y. Brief report: Circadian Melatonin, Thyroid-
stimulating Hormone, Prolactin and Cortisol levels in
serum of Young adults with Autism. J Autism Dev
Disord 1995; 25(6): 641-54.

7. Hoshiko S, Grether JK, Windham GC, Smith D,
Fessel K. Are thyroid hormone concentrations at birth
associated with subsequent autism diagnosis? J
Autism Research 2011; 4(6): 456-63.

8. Gilbert ME, Rovert J, Chen Z, Koibuchi N.
Developmental thyroid hormone disruption:
Prevalence, environmental contaminants and
neurodevelopmental consequences. J
Neurotoxicology 2012; 33(4): 842-52.

9. Kellman R. The Autism – Thyroid connection. J
Dev Delay 2011; 15.

10. Gillberg IC, Gillberg C, Kopp S. Hypothyroidism
and autism spectrum disorders. J Child Psychol
Psychiatry 1992; 33 (3): 531-42.

11. Howdeshell KL. A model of the development of
the brain as a construct of the thyroid system.
Environ Health Perspect 2000; 110(3): 337-48.

12. Iwata K, Matsuzaki H, Miyachi T, Shimmura C,
Suda S, Tsuchiya K J, Matsumoto K, Suzuki K, Iwata
Y, Nakamura K, Tsujii M, Sugiyama T, Sato K, Mori
N. Investigation of the serum levels of anterior
pituitary hormones in male children with autism. J
Molecular Autism  2011; 2(16).

13. Lutsky MA, Yoshida C, Lasley B, Kharrazi M,
Grether JK, Windham G, Croen LA. Prenatal and
neonatal Thyroid stimulating hormone levels and
Autism spectrum disorder. INSAR 2011.

14. Abbassi V, Linscheid T, Coleman M.
Triiodothyronine (T3) concentrations and therapy in 
autistic children. J Autism Child Schizophr 1978; 
8(4): 383-7.

15. Campbell M, Small AM, Hollander CS, Korein J,
Cohen IL, Kalmijn M, Ferris S. A controlled
crossover study of Triiodothyronine in Autistic
Children. J Autism and childhood Schizophrenia
1978; 8(4): 371-81.

Introduction:
In the developed world between 1% and 2% of all 
reported pregnancies are ectopic pregnancies1. It 
seriously compromise women’s health and future 
fertility. Currently ectopic pregnancy diagnosed 
before the patient condition has deteriorated. 
Currently diagnosis relies on a combination of 
ultrasound scanning and serial serum beta-Human 
chorionic gonadotrophin (b-hCG) measurements2.
Timely diagnosis allows the clinician to consider the 
full range of treatment options. This is important for 
treatment success and retaining optimal fertility for 
those women desiring future pregnancy. The etiology 
of ectopic pregnancy remains uncertain although a 
number of risk factors have been identified. Its 
diagnosis can be difficult. The risk factors are 
maternal: pelvic inflammatory disease, Chlamydia 
trachomatis infection, smoking, tubal surgery, 
induced conception cycle and endometriosis. The 
annual incidence of ectopic pregnancy has increased 
over the past 30 year3.  In the western world 4-10% 
of pregnancy related deaths have been observed from 
this issue and now it is growing problem in 
developing countries also4.  

The treatment options are expectant management, 
medical treatment or surgery. In surgery laparoscopy 
is now the accepted approach to perform 
salpingostomy or salpingectomy. Concerning medical 
treatment, systemic administration of methotrexate 
(MTX) has gained acceptance in selected patients. It 
is given intramuscularly either in a fixed multiple 
dose regimen alternated with folinic acid or in a 
single dose regimen without folinic acid. Expectant 
management has been advocated based on the 
knowledge that the natural course of many early 
ectopic pregnancy is a self-limiting process, 
ultimately resulting in tubal abortion or re-absorption.

Types of Ectopic pregnancy:
The fallopian tube is the dominant site in the majority 
cases of EP5.  75-80% of EPs occur in ampullary 
portion, 10-15% EPs occur in the isthmic portion and 
about 5% of EP is in the fimbrial end of the fallopian 
tube6. Cervical EP is rare and represents only 0.15% 
of all EP7. Ovarian EP is one of the rarest variants, 
and incidence is estimated to be 0.15-3% of all 
ectopic pregnancy8. Caesarean scar EP is another 
rarest form of EP with an incidence of 1:1800 
pregnancies due to increase number of caesarean 

deliveries over the last 30 years9. Abdominal EP with 
1.3% of cases are diagnosed at a rate of 1:10,000 
births and is an extremely  rare  and  serious  form  of 
extrauterine gestation10. A heterotopic EP is diagnosed 
when women have any of the above said EP in 
conjunction with an intrauterine pregnancy. It is also 
more common (1-3%) in in vitro fertilization and 
fertility treatments involved super ovulatory drugs11.  

Etiology:
The exact etiology of EP is unknown. However, it is 
thought that tubal implantation occurs as a result of a 
combination of arrest of the embryo in the fallopian 
tube and changes in the tubal micro environment that 
allow early implantation to occur12. Inflammation 
within the tube, resulting from infection or smoking, 
may effect embryo-tubal transport by disrupting 
smooth muscle contractility and ciliary beat activity.

Clinical Presentation:
Patients with an EP commonly present with pain and 
vaginal bleeding between 6 and 10 weeks of gestation13. 
However, these are common symptoms in early 
pregnancy, with one third of women experiencing some 
pain and/or    bleeding14. Shoulder tip pain, syncope and 
shock occur in up to 20% of women and abdominal 
tenderness in more than 75%. Cervical motion 
tenderness has been reported in up to 67% of cases, and 
a palpable adnexal mass in about 50%15. In 2006-2008 
Center for Maternal and Child Enquiries (CMACE) 
report, four of the six women who died from EP 
complained of diarrhea, dizziness or vomiting as early 
symptoms, without triggering any consideration of 
extrauterine pregnancy by their medical attendants16. 
However, it remains difficult to diagnose an EP from 
risk factors, history and examination alone. 

Diagnosis:
Initial diagnosis of first trimester hemorrhage 
presents an important challenge17. Recently, detection 
of EP is determined through serum  b-hCG levels and 
vaginal ultrasonography technique18. A single serum 
measurement of the  b-hCG concentration may not 
show the location of gestational sac. Demonstration 
of normal doubling of serum levels over 48 hours 
supports a diagnosis of fetal viability but does not 
rule out EP. Failing levels on raising the level of  b-
hCG concentration to reach 50% of confirm non-
viability suggesting EP. In contrast with  b-hCG 
concentrations, serum progesterone levels are stable 
for first 8-10 weeks of gestation. Investigate that 
sensitivity ranged of progesterone from 45-100% 
depending on the threshold. Both high (>22 ng/ml) 
and low (  5 ng/ml) cutoff points have been assessed 
for their ability to correctly identify non-viable and 
ectopic pregnancies; serum progesterone levels  5 
ng/ml could apparently be used to predict EP with 70-

90% sensitivity and 30-90% specificity19. If patient 
have serum progesterone measurement below 
10ng/ml and  b-hCG level below 1500 mIU/L are 
more likely to demonstrate spontaneous resolution of 
EP. Transvaginal ultrasound scan (TVS) is very 
popular from 1980, and by the mid 1990 sensitivity 
and specificity were calculated at 84.4 and 98.9% 
respectively it remains the gold standard for 
diagnosis of EP20.

Management:
The treatment option of tubal EP involves surgical 
treatment by laparotomy or laparoscopy, and medical 
treatment is usually systemic or through local route, 
or by expectant treatment. 

Expectant Treatment: 
Expectant management can be applied in a selected 
population of the patients with self-limiting EP. 
According to the most recent guideline, published by 
the American College of Obstetrician and 
Gyanecologists, there may be a role for expectant 
management when the  b-hCG level is <200 IU/ml 
and which is further in decline phase. It should only 
be offered when TVS remains non-diagnostic and  b-
hCG levels continue to decline. Successful expectant 
management occurs in 98% of cases for bhCG <200 
IU/L, in 73% for  b-hCG <500 IU/L and in 25% for b 
-hCG <2,000 IU/L. If initial serum  b-hCG
<1,000IU/L then successful expectant management
might occur in most patients (88%) with an EP size
of <4 cm, without a fetal heart beat on transvaginal
sonography; followed by haemoperitonium <50 ml. 
Evidence of ectopic resolution on scan is another way
to diagnosis. A decrease in EP size on day 7 had a
sensitivity of 84% and specificity of 100% in
predicting spontaneous resolution21.

Medical Treatment: 
Medical treatment of EP is quite less expensive than 
surgery22. Many different agent have been used to 
treat EP including systemic and local Methotrexate 
(MTX), local potassium chloride, hyperosmolar 
glucose, prostaglandins, danazol, etoposide and 
mifepristone23. Current therapies focus primarily on 
MTX treatments. Methotrexate (MTX) is a drug that 
inhibits the action of dihydrofolate reductase, thereby 
inhibiting DNA synthesis MTX affects actively 
proliferating tissues such as bone marrow, intestinal 
mucosa, malignant cells and trophoblastic tissue. 
MTX is contraindicated when embryonic cardiac 
motion or the presence of a gestational sac larger than 
3.5 cm due to higher rate of treatment failure.

There are three different regimens for giving MTX: 
single dose, two-dose, and a fixed multidose 
protocol. The single 50 mg/m2 dose of MTX is most 

commonly used, given as an intramuscular injection. 
βhCG levels are measured at 4 and 7 days post 
treatment with an expected 15% decrease from day 4 
to day 7. Weekly βhCG levels are then checked until 
zero. If βhCG levels do not drop appropriately, a 
second MTX dose or surgical intervention is advised. 
Multidose regimen for MTX is available (MTX 1.0 
mg/kg I/M daily; days 0,2,4 and 6 alternated with 
folinic acid 0.1 mg/kg orally on days 1,3,5,7)24. This 
treatment more appropriate for patient who present 
with a large adnexal mass and greater initial  b-hCG 
level (5000 IU).   

Surgical Treatment: 
Once the mainstay of therapy of EP, surgical 
treatment is now mainly reserved for patients with 
contraindication to medical management and for 
those with evidence of tubal rupture. Despite 
declining rates of surgical management, surgery 
remains the most definitive treatment of ectopic 
pregnancies. A laparoscopic approach is preferable to 
an open approach in a patient which 
haemodynamically stable. Laparoscopic procedure 
are associated with shorter operative times, less 
intraoperative blood loss, shorter hospital stays and 
lower analgesia requirements. Laparotomy should be 
reserved for patients who present with rupture and 
are in a state of hypovolaemic shock and 
compromise. Two techniques are described to remove 
the EP from the fallopian tube—1) Salpingectomy: 
The pregnancy is removed en bloc with the tube, 2) 
Salpingostomy: An incision is made on the fallopian 
tube over the swelling, the EP carefully removed with 
the forceps or irrigation and the incision should be 
either closed or let to heal by secondary intention. 
The success rate of salpingostomy is 92% and failure 
cases can be managed with MTX. Serial  b-hCG 
measurement should be taken until undetectable to be 
certain that there is no persistence of trophoblastic 
tissue. Sometimes a prophylactic dose of MTX is 
given with salpingostomy25.    

Literature Review:
Gabbur et al. reported that on its retrospective 
analysis of stable women with small unruptured EP 
treated with single dose intramuscular MTX 
concluded that day 4 post treatmen b-hCG levels do 
not predict successful treatment or need for surgery26. 
Only day 7 b-hCG levels were associated with 
successful single dose MTX treatment26.

Barnhart et al. investigated in there meta-analysis of 
both regimens (single and multi-dose) and concluded 
that the multi dose regimen was more effective than 
single dose regimen, with success rate reported as 
93% for multi dose regimen and 88% for the single 
dose regimen27.

Barnhart et al. was attempted by the challenge to 
develop an optimum regimen that balances efficacy 
and safety on the one hand and convenience on the 
other hand and it first described what is called the 
“double-dose-protocol”. In a study that included 101 
patients, two doses of MTX were administered on 
days 0 and 4 without measuring b-hCG between 
doses. The authors reported a success rate of 76% 
after two doses and 87% after a further two doses28.

MTX treatment is very successful for small stable 
ectopic pregnancies. A meta-analysis of non-
randomized studies showed success rate of 93% 
(95% CI 89-96%) for multi dose protocols and 88% 
(95% CI 89-96%) for single dose therapy29.

In one randomized controlled trial of laparoscopic 
surgery, prophylactic MTX lower the rate of 
persistent ectopic pregnancy 14.5-1.9%. The major 
benefit was in the shorter duration of post-operative 
monitoring30.

Several studies done to see the subsequent 
pregnancies after ectopic pregnancy. Studies suggest 
that around 60% of women affected by an EP go on 
to have a viable IUP. This figure includes those who 
do not plant to have another pregnancy and so the 
proportion will be higher if further pregnancy is 
planned. There is thought to be a 5-20% risk of a 
recurrence of EP with one previous EP and a risk of 
32% or more following more than one previous 
ectopic. However the risk is reduced after each 
subsequent IUP.

Recent Advance:
Previously ectopic pregnancy was diagnosed on 
clinical symptom, TVS and by measuring b-hCG, but 
now-a-days some new advancement arrived for 
diagnostic purpose.

VEGF is a potent angiogenic factor that acts as a 
vascular growth, remodeling and permeability in the 
endomertium, decidua and trophoblast. Daponte et al. 
described higher serum VEGF concentrations in 
women with EP (medium 227.2 pg/ml) than with 
abnormal intrauterine pregnancy (median 107.2 
pg/ml) (p<0.001) and it concluded that VEGF serum 
concentrations might be a useful marker for- EP and 
suggested 174 pg/ml as the cut-off value for EP 
diagnosis31.

Existing evidence suggests elevated creatine kinase 
(CK) as a tool for diagnosis of EP. The trophoblast 
usually invades the muscular layer and maternal 
blood vessels are eroded, allowing muscle cell 
products such a CK to enter the circulation; therefore, 
increased serum CK levels are normal during EP32.

Conclusion:
EP in developing countries is a serious threat, just 
because of poor medical facilities so that a significant 
morbidity rate and the potential for maternal death 
generally are seen. Management is dictated by the 
clinical presentation, serum b-hCG levels and TVS 
findings. Expert consultation with radiologists and 
gynecologists are recommended whenever EP is 
suspected. The use of MTX for treatment of early 
unruptured EP reported to be safe and effective. 
Surgical treatment is appropriate for women who are 
haemodynamically unstable or unlikely to be 
complained with post treatment monitoring and those 
who do not have immediate access to medical care. 
The preferred method of surgical treatment of EP 
today is diagnostic laparoscopy with salpingostomy 
and tubal conservation followed by prophylactic dose 
of MTX. Existing evidence suggests elevated 
vascular endothelial growth factor (VEGF) and 
creatine kinase (CK) as a tool for diagnosis of EP. 
Further new avenues are needed to explore less side 
effects of medication of EP.    
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Introduction:
Recurrent abdominal pain (RAP) is defined as at least 
3 separate episodes of abdominal pain that occur in a 
3-months period. These episodes are often severe,
and the child is not able to do his or her normal
activities1. It is perhaps the most common painful
health problem in school-aged children. J Apley, a
British pediatrician, studied abdominal pain among
children extensively and observed that approximately
10% of school aged children get recurrent episodes of
abdominal pain. Affected children and their families
experience distress and anxiety that can interfere with
their ability to perform regular activities.

Epidemiology: 
In general, population-based studies suggest that 
RAP is experienced by 10-15% of school-age 
children2. Epidemiological studies in Asia have 
reported similar prevalence. Boey and his colleagues 
studied RAP among school children in Malaysia and 
found a prevalence of 10.2% (urban 8.2-9.6%, rural 
12.4%) 3,4. Similarly, Rasul and Khan reported RAP 
in11.5% of Bangladesh school children5. Cohort 
studies from India and Pakistan suggest that RAP is 
most likely to have an organic cause (up to 82% of 
cases), with giardiasis being the most common 
underlying condition14,15, while in Sri Lanka, 
commonest organic etiology is constipation16. 
However, another Indian cohort and a Sri Lankan 
cohort showed that non-organic RAP is more 
prevalent (74% and 76%, respectively)16. In 
Malaysia, both urban and rural population-based 
cohorts had a similar prevalence of RAP at 9.6% and 
11%, respectively3.

Etiology: 
The origin of abdominal pain is complex and does not 
lend itself to a single model of causation. In the four 
decades since Apley's seminal research, conceptual 
models of RAP have evolved and become more 
complex1. Walker (1999) identified three distinct 
periods in this evolution. Studies conducted before the 
1980s were characterized by a dualistic view of 
abdominal pain. When no organic etiology was 
identified, abdominal pain was assumed to be 
psychogenic. In the 1980s, the focus of research shifted 
to non-organic causes of RAP, including a host of 
psychosocial factors. Conceptual models emerging in 
this decade were increasingly multivariate in nature. 
They recognized that the cause of RAP may not be 
either organic or psychogenic, but possibly a function of 
normal (i.e., non-pathological) biological mechanisms. 
In the 1990s, the research focus shifted to the 
identification of individual differences among children 
with RAP and the interact mode RAP are multivariate 
and acknowledge the contributions of a variety of 
biological, psychological, and social factors16.

Organic Cause: 
Numerous organic disorders lead to abdominal pain; 
Possible causes that should be considered based on 
the history, physical examination and testing, are acid 
reflux, constipation, lactose intolerance, parasitic 
infections of the small and large intestines, 
Helicobacter pylori infection, inflammatory bowel 
diseases (IBD) such as Crohn’s disease and ulcerative 
colitis, celiac disease inflammation of the liver 
(hepatitis), gall bladder problems, an inflamed 
pancreas,  an intestinal obstruction, appendicitis, and 
many more rare  disorders.

Functional Gastrointestinal Disorders: 
Until a decade ago ‘functional gastrointestinal 
disorder’ was a label used for the conditions with 
uncertain etiology, and was a diagnosis of exclusion. 
In 1999 the pediatric Rome II criteria (Table I) 
introduced the term  abdominal pain related-
functional gastrointestinal disorders (AP-FGIDs); 
which include functional dyspepsia (FD), irritable 
bowel syndrome (IBS), abdominal migraine (AM), 
functional abdominal pain (FAP) and functional 
abdominal pain syndrome (FAPS). According to 
Caplan, et al. validation of pediatric Rome II criteria 
was done6. They found that more than half the 
patients classified as having functional problems met 
at least one pediatric Rome II criteria for FGID. 
Children with AP-FGIDs report significantly lower 
quality of life scores compared to healthy peers and 
AP-FGIDs are ranked as second in causing school 
absence. In 29.1% of patients with recurrent 
abdominal pain, pain persists even for more than 5 
years, despite frequent medical attention. 

The pathogenesis underlying AP-FGIDs remains 
unclear. It is thought to involve abnormalities in the 
enteric nervous system (ENS), a rich and complex 
nervous system that envelops the entire gastrointestinal 
tract. A dysregulation of this brain-gut communication 
plays an important role in the pathogenesis of 
functional abdominal pain. It is now believed that 
adults and children with functional bowel disorders, 
rather than having a baseline motility disturbance, may 
have an abnormal bowel reactivity to physiologic 
stimuli (meal, gut distension, hormonal changes), 
noxious stressful stimuli (inflammatory processes), or 
psychological stressful stimuli (parental separation, 
anxiety)16. 

Additionally, adult patients with functional bowel 
disorders attending gastrointestinal clinics were often 
found to have psychological disturbances regardless of 
the final diagnosis. It was concluded that psychological 
factors may have been more important in determining 
health-seeking behavior than the cause of the 
symptom17. There is growing evidence to suggest that 
functional abdominal pain disorders may be associated 
with visceral hyperalgesia, a decreased threshold for 
pain in response to changes in intraluminal pressure18,19. 
Mucosal inflammatory processes attributable to 
infections, allergies, or primary inflammatory diseases 
may cause sensitization of afferent nerves and have been 
associated with the onset of visceral hyperalgesia20. 

Moreover, studies conducted in the United States and 
Europe reported that psychological symptoms, low 
socio-economic status, parental gastrointestinal 
complaints and single parent- and immigrant-
households are associated with chronic abdominal 
pain in children. To overcome drawbacks in Rome II 
criteria, they were revised and modified in 2006, and 
Rome III criteria were developed. Table II 
summarizes the Rome III criteria for pediatric FGID. 
Using Rome III criteria, a recent study in Sri Lanka 
has reported FGID in 93% of patients with non-
organic RAP. Of them, 45.2% had functional 
abdominal pain12. Therefore, it is important to 
consider FGID in the differential diagnosis of RAP 
early in the evaluation.

Emotional/ Behavioral Stress: 
There is evidence suggesting that the presence of 
anxiety, depression or behavior problems is not useful 
in distinguishing between functional abdominal pain 
and abdominal pain of other causes. There is 

Table I: Abdominal Pain-Related Functional Gastrointestinal Disorders.
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 Review Article

Management Options of Tubal Ectopic Pregnancy and 
Recent Advances
Arzoo S1, Akter MS2, Begum SA3, Abedin F4, Afroz S5, Ammar MR6, Khan SI7  

Abstract: 
Ectopic pregnancy occurs in approximately 1.5-2% of all pregnancies. It presents a major health problem for women 
of child-bearing age.  The morbidity and mortality associated with ectopic pregnancy has decreased dramatically, 
mainly because of earlier diagnosis with transvaginal ultrasound and b-hCG levels and subsequent treatment before 
rupture. Treatment options include surgical, medical and expectant management. Surgery, salpingectomy or 
salpingotomy is performed laparoscopically or by open surgery. The most commonly used drug for the medical 
treatment of ectopic pregnancies is methotrexate. This can be administered either systemically or locally or both. It 
was concluded that review data reflect a decrease in surgical treatment and not an actual decline in ectopic 
pregnancy occurrence so that further new avenues are needed to explore early detection of the ectopic pregnancy.

Keywords: Ectopic pregnancy (EP), Methotrexate (MTX), Transvaginal sonography (TVS),  b-hCG
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Recurrent Abdominal Pain in Children: A Review
Alam R1, Sarkar PC2, Saibal AA3

Abstract: 
Recurrent abdominal pain (RAP) in children is a common pediatric problem encountered by primary care 
physicians, medical subspecialists and surgical specialists. It is usually functional that affects 10-20% of school 
age children. The term recurrent abdominal pain represents a description and not a diagnosis. Many diseases can 
cause recurrent abdominal pain, but, in clinical practice, most children presenting with this symptoms have no 
evidence of disease. They are said to have functional abdominal pain; however, they often require evaluation and 
treatment to allay fears and improve their quality of life. This review addresses some of the issues related to 
epidemiology, etiology, management and prognosis of recurrent abdominal pain.
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Functional dyspepsia Functional abdominal pain or discomfort in the upper 
abdomen 

Irritable bowel syndrome Functional abdominal pain associated with  alteration in 
bowel movements 

Abdominal migraine 

Functional abdominal pain with features of   migraine 
(paroxysmal abdominal pain associated  with anorexia, nausea, 
vomiting, or pallor as  well as a maternal history of migraine 
headache 

Functional abdominal pain 

Abdominal pain without demonstrable evidence of  a 
pathologic condition, such as an metabolic, infectious, 
inflammatory, or  neoplastic disorder; functional abdominal 
pain   may present with symptoms typical of  functional 
dyspepsia, irritable bowel syndrome,  abdominal migraine, or 
functional abdominal  pain syndrome 

Functional abdominal pain syndrome Functional abdominal pain without the  characteristics of 
dyspepsia, irritable bowel  syndrome,  or abdominal migraine 

Discussion:
The present study was undertaken to observe some 
aspects of thyroid function status in children with 
autism spectrum disorders by estimating serum FT3, 
FT4 and TSH levels. All the parameters were also 
estimated in apparently healthy age and BMI 
matched children to find out the baseline data and 
also for comparison. In this study, thyroid hormone 
levels in the control group were within physiological 
limit and almost similar to the findings observed by 
various investigators from different countries12,13.

Our study showed that, the mean serum FT3 levels in 
both the groups were within normal range and almost 
similar and no significant difference was observed 
among the groups. This finding was in agreement 
with other researchers of different countries14,15.

The mean serum FT4 level was also within normal 
limit but significantly lower in the autistic subjects in 
comparison to that of the healthy subjects. Similar 
findings were also made by other investigators7,8,9. 
Again, elevated serum TSH level was found in the 
autistic children and these observations are in 
accordance with other research workers6,10. 

It has been suggested that nervous system growth and 
differentiation are closely correlated with thyroid 
hormones in the initial developmental stages. 
Deficiency of this hormone during the first two years 
of life may produce morphological brain changes that 
can have significant deleterious behavioral and 
cognitive effect9. In summary, our findings leads to 
the suggestion that impairment of mental and 
cognitive development found in autistic children may 
result from the subclinical hypothyroidism present in 
these special children.

Conclusion:
From the result of this study, it may be concluded that 
thyroid hormone deficiency may be one of the non-
genetic risk factors associated with autism spectrum 
disorders. Therefore, routine thyroid test of pregnant 
mother and new born may be useful for early 
detection of future risk of development of ASD.

Conflict of Interest: The authors have no conflict of 
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Introduction:
In the developed world between 1% and 2% of all 
reported pregnancies are ectopic pregnancies1. It 
seriously compromise women’s health and future 
fertility. Currently ectopic pregnancy diagnosed 
before the patient condition has deteriorated. 
Currently diagnosis relies on a combination of 
ultrasound scanning and serial serum beta-Human 
chorionic gonadotrophin (b-hCG) measurements2.
Timely diagnosis allows the clinician to consider the 
full range of treatment options. This is important for 
treatment success and retaining optimal fertility for 
those women desiring future pregnancy. The etiology 
of ectopic pregnancy remains uncertain although a 
number of risk factors have been identified. Its 
diagnosis can be difficult. The risk factors are 
maternal: pelvic inflammatory disease, Chlamydia 
trachomatis infection, smoking, tubal surgery, 
induced conception cycle and endometriosis. The 
annual incidence of ectopic pregnancy has increased 
over the past 30 year3.  In the western world 4-10% 
of pregnancy related deaths have been observed from 
this issue and now it is growing problem in 
developing countries also4.  

The treatment options are expectant management, 
medical treatment or surgery. In surgery laparoscopy 
is now the accepted approach to perform 
salpingostomy or salpingectomy. Concerning medical 
treatment, systemic administration of methotrexate 
(MTX) has gained acceptance in selected patients. It 
is given intramuscularly either in a fixed multiple 
dose regimen alternated with folinic acid or in a 
single dose regimen without folinic acid. Expectant 
management has been advocated based on the 
knowledge that the natural course of many early 
ectopic pregnancy is a self-limiting process, 
ultimately resulting in tubal abortion or re-absorption.

Types of Ectopic pregnancy:
The fallopian tube is the dominant site in the majority 
cases of EP5.  75-80% of EPs occur in ampullary 
portion, 10-15% EPs occur in the isthmic portion and 
about 5% of EP is in the fimbrial end of the fallopian 
tube6. Cervical EP is rare and represents only 0.15% 
of all EP7. Ovarian EP is one of the rarest variants, 
and incidence is estimated to be 0.15-3% of all 
ectopic pregnancy8. Caesarean scar EP is another 
rarest form of EP with an incidence of 1:1800 
pregnancies due to increase number of caesarean 

deliveries over the last 30 years9. Abdominal EP with 
1.3% of cases are diagnosed at a rate of 1:10,000 
births and is an extremely  rare  and  serious  form  of 
extrauterine gestation10. A heterotopic EP is diagnosed 
when women have any of the above said EP in 
conjunction with an intrauterine pregnancy. It is also 
more common (1-3%) in in vitro fertilization and 
fertility treatments involved super ovulatory drugs11.  

Etiology:
The exact etiology of EP is unknown. However, it is 
thought that tubal implantation occurs as a result of a 
combination of arrest of the embryo in the fallopian 
tube and changes in the tubal micro environment that 
allow early implantation to occur12. Inflammation 
within the tube, resulting from infection or smoking, 
may effect embryo-tubal transport by disrupting 
smooth muscle contractility and ciliary beat activity.

Clinical Presentation:
Patients with an EP commonly present with pain and 
vaginal bleeding between 6 and 10 weeks of gestation13. 
However, these are common symptoms in early 
pregnancy, with one third of women experiencing some 
pain and/or    bleeding14. Shoulder tip pain, syncope and 
shock occur in up to 20% of women and abdominal 
tenderness in more than 75%. Cervical motion 
tenderness has been reported in up to 67% of cases, and 
a palpable adnexal mass in about 50%15. In 2006-2008 
Center for Maternal and Child Enquiries (CMACE) 
report, four of the six women who died from EP 
complained of diarrhea, dizziness or vomiting as early 
symptoms, without triggering any consideration of 
extrauterine pregnancy by their medical attendants16. 
However, it remains difficult to diagnose an EP from 
risk factors, history and examination alone. 

Diagnosis:
Initial diagnosis of first trimester hemorrhage 
presents an important challenge17. Recently, detection 
of EP is determined through serum  b-hCG levels and 
vaginal ultrasonography technique18. A single serum 
measurement of the  b-hCG concentration may not 
show the location of gestational sac. Demonstration 
of normal doubling of serum levels over 48 hours 
supports a diagnosis of fetal viability but does not 
rule out EP. Failing levels on raising the level of  b-
hCG concentration to reach 50% of confirm non-
viability suggesting EP. In contrast with  b-hCG 
concentrations, serum progesterone levels are stable 
for first 8-10 weeks of gestation. Investigate that 
sensitivity ranged of progesterone from 45-100% 
depending on the threshold. Both high (>22 ng/ml) 
and low (  5 ng/ml) cutoff points have been assessed 
for their ability to correctly identify non-viable and 
ectopic pregnancies; serum progesterone levels  5 
ng/ml could apparently be used to predict EP with 70-

90% sensitivity and 30-90% specificity19. If patient 
have serum progesterone measurement below 
10ng/ml and  b-hCG level below 1500 mIU/L are 
more likely to demonstrate spontaneous resolution of 
EP. Transvaginal ultrasound scan (TVS) is very 
popular from 1980, and by the mid 1990 sensitivity 
and specificity were calculated at 84.4 and 98.9% 
respectively it remains the gold standard for 
diagnosis of EP20.

Management:
The treatment option of tubal EP involves surgical 
treatment by laparotomy or laparoscopy, and medical 
treatment is usually systemic or through local route, 
or by expectant treatment. 

Expectant Treatment: 
Expectant management can be applied in a selected 
population of the patients with self-limiting EP. 
According to the most recent guideline, published by 
the American College of Obstetrician and 
Gyanecologists, there may be a role for expectant 
management when the  b-hCG level is <200 IU/ml 
and which is further in decline phase. It should only 
be offered when TVS remains non-diagnostic and  b-
hCG levels continue to decline. Successful expectant 
management occurs in 98% of cases for bhCG <200 
IU/L, in 73% for  b-hCG <500 IU/L and in 25% for b 
-hCG <2,000 IU/L. If initial serum  b-hCG
<1,000IU/L then successful expectant management
might occur in most patients (88%) with an EP size
of <4 cm, without a fetal heart beat on transvaginal
sonography; followed by haemoperitonium <50 ml. 
Evidence of ectopic resolution on scan is another way
to diagnosis. A decrease in EP size on day 7 had a
sensitivity of 84% and specificity of 100% in
predicting spontaneous resolution21.

Medical Treatment: 
Medical treatment of EP is quite less expensive than 
surgery22. Many different agent have been used to 
treat EP including systemic and local Methotrexate 
(MTX), local potassium chloride, hyperosmolar 
glucose, prostaglandins, danazol, etoposide and 
mifepristone23. Current therapies focus primarily on 
MTX treatments. Methotrexate (MTX) is a drug that 
inhibits the action of dihydrofolate reductase, thereby 
inhibiting DNA synthesis MTX affects actively 
proliferating tissues such as bone marrow, intestinal 
mucosa, malignant cells and trophoblastic tissue. 
MTX is contraindicated when embryonic cardiac 
motion or the presence of a gestational sac larger than 
3.5 cm due to higher rate of treatment failure.

There are three different regimens for giving MTX: 
single dose, two-dose, and a fixed multidose 
protocol. The single 50 mg/m2 dose of MTX is most 

commonly used, given as an intramuscular injection. 
βhCG levels are measured at 4 and 7 days post 
treatment with an expected 15% decrease from day 4 
to day 7. Weekly βhCG levels are then checked until 
zero. If βhCG levels do not drop appropriately, a 
second MTX dose or surgical intervention is advised. 
Multidose regimen for MTX is available (MTX 1.0 
mg/kg I/M daily; days 0,2,4 and 6 alternated with 
folinic acid 0.1 mg/kg orally on days 1,3,5,7)24. This 
treatment more appropriate for patient who present 
with a large adnexal mass and greater initial  b-hCG 
level (5000 IU).   

Surgical Treatment: 
Once the mainstay of therapy of EP, surgical 
treatment is now mainly reserved for patients with 
contraindication to medical management and for 
those with evidence of tubal rupture. Despite 
declining rates of surgical management, surgery 
remains the most definitive treatment of ectopic 
pregnancies. A laparoscopic approach is preferable to 
an open approach in a patient which 
haemodynamically stable. Laparoscopic procedure 
are associated with shorter operative times, less 
intraoperative blood loss, shorter hospital stays and 
lower analgesia requirements. Laparotomy should be 
reserved for patients who present with rupture and 
are in a state of hypovolaemic shock and 
compromise. Two techniques are described to remove 
the EP from the fallopian tube—1) Salpingectomy: 
The pregnancy is removed en bloc with the tube, 2) 
Salpingostomy: An incision is made on the fallopian 
tube over the swelling, the EP carefully removed with 
the forceps or irrigation and the incision should be 
either closed or let to heal by secondary intention. 
The success rate of salpingostomy is 92% and failure 
cases can be managed with MTX. Serial  b-hCG 
measurement should be taken until undetectable to be 
certain that there is no persistence of trophoblastic 
tissue. Sometimes a prophylactic dose of MTX is 
given with salpingostomy25.    

Literature Review:
Gabbur et al. reported that on its retrospective 
analysis of stable women with small unruptured EP 
treated with single dose intramuscular MTX 
concluded that day 4 post treatmen b-hCG levels do 
not predict successful treatment or need for surgery26. 
Only day 7 b-hCG levels were associated with 
successful single dose MTX treatment26.

Barnhart et al. investigated in there meta-analysis of 
both regimens (single and multi-dose) and concluded 
that the multi dose regimen was more effective than 
single dose regimen, with success rate reported as 
93% for multi dose regimen and 88% for the single 
dose regimen27.

Barnhart et al. was attempted by the challenge to 
develop an optimum regimen that balances efficacy 
and safety on the one hand and convenience on the 
other hand and it first described what is called the 
“double-dose-protocol”. In a study that included 101 
patients, two doses of MTX were administered on 
days 0 and 4 without measuring b-hCG between 
doses. The authors reported a success rate of 76% 
after two doses and 87% after a further two doses28.

MTX treatment is very successful for small stable 
ectopic pregnancies. A meta-analysis of non-
randomized studies showed success rate of 93% 
(95% CI 89-96%) for multi dose protocols and 88% 
(95% CI 89-96%) for single dose therapy29.

In one randomized controlled trial of laparoscopic 
surgery, prophylactic MTX lower the rate of 
persistent ectopic pregnancy 14.5-1.9%. The major 
benefit was in the shorter duration of post-operative 
monitoring30.

Several studies done to see the subsequent 
pregnancies after ectopic pregnancy. Studies suggest 
that around 60% of women affected by an EP go on 
to have a viable IUP. This figure includes those who 
do not plant to have another pregnancy and so the 
proportion will be higher if further pregnancy is 
planned. There is thought to be a 5-20% risk of a 
recurrence of EP with one previous EP and a risk of 
32% or more following more than one previous 
ectopic. However the risk is reduced after each 
subsequent IUP.

Recent Advance:
Previously ectopic pregnancy was diagnosed on 
clinical symptom, TVS and by measuring b-hCG, but 
now-a-days some new advancement arrived for 
diagnostic purpose.

VEGF is a potent angiogenic factor that acts as a 
vascular growth, remodeling and permeability in the 
endomertium, decidua and trophoblast. Daponte et al. 
described higher serum VEGF concentrations in 
women with EP (medium 227.2 pg/ml) than with 
abnormal intrauterine pregnancy (median 107.2 
pg/ml) (p<0.001) and it concluded that VEGF serum 
concentrations might be a useful marker for- EP and 
suggested 174 pg/ml as the cut-off value for EP 
diagnosis31.

Existing evidence suggests elevated creatine kinase 
(CK) as a tool for diagnosis of EP. The trophoblast 
usually invades the muscular layer and maternal 
blood vessels are eroded, allowing muscle cell 
products such a CK to enter the circulation; therefore, 
increased serum CK levels are normal during EP32.

Conclusion:
EP in developing countries is a serious threat, just 
because of poor medical facilities so that a significant 
morbidity rate and the potential for maternal death 
generally are seen. Management is dictated by the 
clinical presentation, serum b-hCG levels and TVS 
findings. Expert consultation with radiologists and 
gynecologists are recommended whenever EP is 
suspected. The use of MTX for treatment of early 
unruptured EP reported to be safe and effective. 
Surgical treatment is appropriate for women who are 
haemodynamically unstable or unlikely to be 
complained with post treatment monitoring and those 
who do not have immediate access to medical care. 
The preferred method of surgical treatment of EP 
today is diagnostic laparoscopy with salpingostomy 
and tubal conservation followed by prophylactic dose 
of MTX. Existing evidence suggests elevated 
vascular endothelial growth factor (VEGF) and 
creatine kinase (CK) as a tool for diagnosis of EP. 
Further new avenues are needed to explore less side 
effects of medication of EP.    
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Introduction:
Recurrent abdominal pain (RAP) is defined as at least 
3 separate episodes of abdominal pain that occur in a 
3-months period. These episodes are often severe,
and the child is not able to do his or her normal
activities1. It is perhaps the most common painful
health problem in school-aged children. J Apley, a
British pediatrician, studied abdominal pain among
children extensively and observed that approximately
10% of school aged children get recurrent episodes of
abdominal pain. Affected children and their families
experience distress and anxiety that can interfere with
their ability to perform regular activities.

Epidemiology: 
In general, population-based studies suggest that 
RAP is experienced by 10-15% of school-age 
children2. Epidemiological studies in Asia have 
reported similar prevalence. Boey and his colleagues 
studied RAP among school children in Malaysia and 
found a prevalence of 10.2% (urban 8.2-9.6%, rural 
12.4%) 3,4. Similarly, Rasul and Khan reported RAP 
in11.5% of Bangladesh school children5. Cohort 
studies from India and Pakistan suggest that RAP is 
most likely to have an organic cause (up to 82% of 
cases), with giardiasis being the most common 
underlying condition14,15, while in Sri Lanka, 
commonest organic etiology is constipation16. 
However, another Indian cohort and a Sri Lankan 
cohort showed that non-organic RAP is more 
prevalent (74% and 76%, respectively)16. In 
Malaysia, both urban and rural population-based 
cohorts had a similar prevalence of RAP at 9.6% and 
11%, respectively3.

Etiology: 
The origin of abdominal pain is complex and does not 
lend itself to a single model of causation. In the four 
decades since Apley's seminal research, conceptual 
models of RAP have evolved and become more 
complex1. Walker (1999) identified three distinct 
periods in this evolution. Studies conducted before the 
1980s were characterized by a dualistic view of 
abdominal pain. When no organic etiology was 
identified, abdominal pain was assumed to be 
psychogenic. In the 1980s, the focus of research shifted 
to non-organic causes of RAP, including a host of 
psychosocial factors. Conceptual models emerging in 
this decade were increasingly multivariate in nature. 
They recognized that the cause of RAP may not be 
either organic or psychogenic, but possibly a function of 
normal (i.e., non-pathological) biological mechanisms. 
In the 1990s, the research focus shifted to the 
identification of individual differences among children 
with RAP and the interact mode RAP are multivariate 
and acknowledge the contributions of a variety of 
biological, psychological, and social factors16.

Organic Cause: 
Numerous organic disorders lead to abdominal pain; 
Possible causes that should be considered based on 
the history, physical examination and testing, are acid 
reflux, constipation, lactose intolerance, parasitic 
infections of the small and large intestines, 
Helicobacter pylori infection, inflammatory bowel 
diseases (IBD) such as Crohn’s disease and ulcerative 
colitis, celiac disease inflammation of the liver 
(hepatitis), gall bladder problems, an inflamed 
pancreas,  an intestinal obstruction, appendicitis, and 
many more rare  disorders.

Functional Gastrointestinal Disorders: 
Until a decade ago ‘functional gastrointestinal 
disorder’ was a label used for the conditions with 
uncertain etiology, and was a diagnosis of exclusion. 
In 1999 the pediatric Rome II criteria (Table I) 
introduced the term  abdominal pain related-
functional gastrointestinal disorders (AP-FGIDs); 
which include functional dyspepsia (FD), irritable 
bowel syndrome (IBS), abdominal migraine (AM), 
functional abdominal pain (FAP) and functional 
abdominal pain syndrome (FAPS). According to 
Caplan, et al. validation of pediatric Rome II criteria 
was done6. They found that more than half the 
patients classified as having functional problems met 
at least one pediatric Rome II criteria for FGID. 
Children with AP-FGIDs report significantly lower 
quality of life scores compared to healthy peers and 
AP-FGIDs are ranked as second in causing school 
absence. In 29.1% of patients with recurrent 
abdominal pain, pain persists even for more than 5 
years, despite frequent medical attention. 

The pathogenesis underlying AP-FGIDs remains 
unclear. It is thought to involve abnormalities in the 
enteric nervous system (ENS), a rich and complex 
nervous system that envelops the entire gastrointestinal 
tract. A dysregulation of this brain-gut communication 
plays an important role in the pathogenesis of 
functional abdominal pain. It is now believed that 
adults and children with functional bowel disorders, 
rather than having a baseline motility disturbance, may 
have an abnormal bowel reactivity to physiologic 
stimuli (meal, gut distension, hormonal changes), 
noxious stressful stimuli (inflammatory processes), or 
psychological stressful stimuli (parental separation, 
anxiety)16. 

Additionally, adult patients with functional bowel 
disorders attending gastrointestinal clinics were often 
found to have psychological disturbances regardless of 
the final diagnosis. It was concluded that psychological 
factors may have been more important in determining 
health-seeking behavior than the cause of the 
symptom17. There is growing evidence to suggest that 
functional abdominal pain disorders may be associated 
with visceral hyperalgesia, a decreased threshold for 
pain in response to changes in intraluminal pressure18,19. 
Mucosal inflammatory processes attributable to 
infections, allergies, or primary inflammatory diseases 
may cause sensitization of afferent nerves and have been 
associated with the onset of visceral hyperalgesia20. 

Moreover, studies conducted in the United States and 
Europe reported that psychological symptoms, low 
socio-economic status, parental gastrointestinal 
complaints and single parent- and immigrant-
households are associated with chronic abdominal 
pain in children. To overcome drawbacks in Rome II 
criteria, they were revised and modified in 2006, and 
Rome III criteria were developed. Table II 
summarizes the Rome III criteria for pediatric FGID. 
Using Rome III criteria, a recent study in Sri Lanka 
has reported FGID in 93% of patients with non-
organic RAP. Of them, 45.2% had functional 
abdominal pain12. Therefore, it is important to 
consider FGID in the differential diagnosis of RAP 
early in the evaluation.

Emotional/ Behavioral Stress: 
There is evidence suggesting that the presence of 
anxiety, depression or behavior problems is not useful 
in distinguishing between functional abdominal pain 
and abdominal pain of other causes. There is 

Table I: Abdominal Pain-Related Functional Gastrointestinal Disorders.
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 Review Article

Management Options of Tubal Ectopic Pregnancy and 
Recent Advances
Arzoo S1, Akter MS2, Begum SA3, Abedin F4, Afroz S5, Ammar MR6, Khan SI7  

Abstract: 
Ectopic pregnancy occurs in approximately 1.5-2% of all pregnancies. It presents a major health problem for women 
of child-bearing age.  The morbidity and mortality associated with ectopic pregnancy has decreased dramatically, 
mainly because of earlier diagnosis with transvaginal ultrasound and b-hCG levels and subsequent treatment before 
rupture. Treatment options include surgical, medical and expectant management. Surgery, salpingectomy or 
salpingotomy is performed laparoscopically or by open surgery. The most commonly used drug for the medical 
treatment of ectopic pregnancies is methotrexate. This can be administered either systemically or locally or both. It 
was concluded that review data reflect a decrease in surgical treatment and not an actual decline in ectopic 
pregnancy occurrence so that further new avenues are needed to explore early detection of the ectopic pregnancy.

Keywords: Ectopic pregnancy (EP), Methotrexate (MTX), Transvaginal sonography (TVS),  b-hCG
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Recurrent Abdominal Pain in Children: A Review
Alam R1, Sarkar PC2, Saibal AA3

Abstract: 
Recurrent abdominal pain (RAP) in children is a common pediatric problem encountered by primary care 
physicians, medical subspecialists and surgical specialists. It is usually functional that affects 10-20% of school 
age children. The term recurrent abdominal pain represents a description and not a diagnosis. Many diseases can 
cause recurrent abdominal pain, but, in clinical practice, most children presenting with this symptoms have no 
evidence of disease. They are said to have functional abdominal pain; however, they often require evaluation and 
treatment to allay fears and improve their quality of life. This review addresses some of the issues related to 
epidemiology, etiology, management and prognosis of recurrent abdominal pain.

1Dr. Rumana Alam, Assistant Professor, Dept. of Pediatrics, Eastern Medical College.
2Dr. Palash Chandra Sarkar, Registrar, Dept. of Pediatrics, Eastern Medical College.
3Dr. Md. Arif Akbar Saibal, Associate Professor, Dept. of Internal Medicine, Eastern Medical College.

Address of Correspondence: Dr. Rumana Alam, Assistant Professor, Dept. of Pediatrics, Eastern Medical College, 
Comilla, Bangladesh. Mobile: +8801711972747, Email: disha.alam@gmail.com

1Dr. Shabera Arzoo, Assistant Professor, Dept. of Gynaecology & Obstetrics, EMCH.
2Dr. Musammat Shamima Akter, Associate Professor, Dept. of Gynaecology & Obstetrics, EMCH.
3Dr. Sayeda Anwara Begum, Registrar, Dept. of Gynaecology & Obstetrics, EMCH.
4Dr. Forhad Abedin, Resident Physician, CoMCH.
5Dr. Saima Afroz, Associate professor, Dept. of Gynaecology & Obstetrics, EMCH.
6Dr. Mahbubur Rahman Ammar, Intern Doctor, EMCH.
7Dr. Shahriar Inam Khan, Intern Doctor, EMCH.

Address of Correspondence: Dr. Shabera Arzoo, Assistant Professor, Dept. of Gynaecology & Obstetrics, Eastern 
Medical College and Hospital. Mobile: +8801711385778, Email: shaberaarzoo123@gmail.com

Functional dyspepsia Functional abdominal pain or discomfort in the upper 
abdomen 

Irritable bowel syndrome Functional abdominal pain associated with  alteration in 
bowel movements 

Abdominal migraine 

Functional abdominal pain with features of   migraine 
(paroxysmal abdominal pain associated  with anorexia, nausea, 
vomiting, or pallor as  well as a maternal history of migraine 
headache 

Functional abdominal pain 

Abdominal pain without demonstrable evidence of  a 
pathologic condition, such as an metabolic, infectious, 
inflammatory, or  neoplastic disorder; functional abdominal 
pain   may present with symptoms typical of  functional 
dyspepsia, irritable bowel syndrome,  abdominal migraine, or 
functional abdominal  pain syndrome 

Functional abdominal pain syndrome Functional abdominal pain without the  characteristics of 
dyspepsia, irritable bowel  syndrome,  or abdominal migraine 

Discussion:
The present study was undertaken to observe some 
aspects of thyroid function status in children with 
autism spectrum disorders by estimating serum FT3, 
FT4 and TSH levels. All the parameters were also 
estimated in apparently healthy age and BMI 
matched children to find out the baseline data and 
also for comparison. In this study, thyroid hormone 
levels in the control group were within physiological 
limit and almost similar to the findings observed by 
various investigators from different countries12,13.

Our study showed that, the mean serum FT3 levels in 
both the groups were within normal range and almost 
similar and no significant difference was observed 
among the groups. This finding was in agreement 
with other researchers of different countries14,15.

The mean serum FT4 level was also within normal 
limit but significantly lower in the autistic subjects in 
comparison to that of the healthy subjects. Similar 
findings were also made by other investigators7,8,9. 
Again, elevated serum TSH level was found in the 
autistic children and these observations are in 
accordance with other research workers6,10. 

It has been suggested that nervous system growth and 
differentiation are closely correlated with thyroid 
hormones in the initial developmental stages. 
Deficiency of this hormone during the first two years 
of life may produce morphological brain changes that 
can have significant deleterious behavioral and 
cognitive effect9. In summary, our findings leads to 
the suggestion that impairment of mental and 
cognitive development found in autistic children may 
result from the subclinical hypothyroidism present in 
these special children.

Conclusion:
From the result of this study, it may be concluded that 
thyroid hormone deficiency may be one of the non-
genetic risk factors associated with autism spectrum 
disorders. Therefore, routine thyroid test of pregnant 
mother and new born may be useful for early 
detection of future risk of development of ASD.
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Introduction:
In the developed world between 1% and 2% of all 
reported pregnancies are ectopic pregnancies1. It 
seriously compromise women’s health and future 
fertility. Currently ectopic pregnancy diagnosed 
before the patient condition has deteriorated. 
Currently diagnosis relies on a combination of 
ultrasound scanning and serial serum beta-Human 
chorionic gonadotrophin (b-hCG) measurements2.
Timely diagnosis allows the clinician to consider the 
full range of treatment options. This is important for 
treatment success and retaining optimal fertility for 
those women desiring future pregnancy. The etiology 
of ectopic pregnancy remains uncertain although a 
number of risk factors have been identified. Its 
diagnosis can be difficult. The risk factors are 
maternal: pelvic inflammatory disease, Chlamydia 
trachomatis infection, smoking, tubal surgery, 
induced conception cycle and endometriosis. The 
annual incidence of ectopic pregnancy has increased 
over the past 30 year3.  In the western world 4-10% 
of pregnancy related deaths have been observed from 
this issue and now it is growing problem in 
developing countries also4.  

The treatment options are expectant management, 
medical treatment or surgery. In surgery laparoscopy 
is now the accepted approach to perform 
salpingostomy or salpingectomy. Concerning medical 
treatment, systemic administration of methotrexate 
(MTX) has gained acceptance in selected patients. It 
is given intramuscularly either in a fixed multiple 
dose regimen alternated with folinic acid or in a 
single dose regimen without folinic acid. Expectant 
management has been advocated based on the 
knowledge that the natural course of many early 
ectopic pregnancy is a self-limiting process, 
ultimately resulting in tubal abortion or re-absorption.

Types of Ectopic pregnancy:
The fallopian tube is the dominant site in the majority 
cases of EP5.  75-80% of EPs occur in ampullary 
portion, 10-15% EPs occur in the isthmic portion and 
about 5% of EP is in the fimbrial end of the fallopian 
tube6. Cervical EP is rare and represents only 0.15% 
of all EP7. Ovarian EP is one of the rarest variants, 
and incidence is estimated to be 0.15-3% of all 
ectopic pregnancy8. Caesarean scar EP is another 
rarest form of EP with an incidence of 1:1800 
pregnancies due to increase number of caesarean 

deliveries over the last 30 years9. Abdominal EP with 
1.3% of cases are diagnosed at a rate of 1:10,000 
births and is an extremely  rare  and  serious  form  of 
extrauterine gestation10. A heterotopic EP is diagnosed 
when women have any of the above said EP in 
conjunction with an intrauterine pregnancy. It is also 
more common (1-3%) in in vitro fertilization and 
fertility treatments involved super ovulatory drugs11.  

Etiology:
The exact etiology of EP is unknown. However, it is 
thought that tubal implantation occurs as a result of a 
combination of arrest of the embryo in the fallopian 
tube and changes in the tubal micro environment that 
allow early implantation to occur12. Inflammation 
within the tube, resulting from infection or smoking, 
may effect embryo-tubal transport by disrupting 
smooth muscle contractility and ciliary beat activity.

Clinical Presentation:
Patients with an EP commonly present with pain and 
vaginal bleeding between 6 and 10 weeks of gestation13. 
However, these are common symptoms in early 
pregnancy, with one third of women experiencing some 
pain and/or    bleeding14. Shoulder tip pain, syncope and 
shock occur in up to 20% of women and abdominal 
tenderness in more than 75%. Cervical motion 
tenderness has been reported in up to 67% of cases, and 
a palpable adnexal mass in about 50%15. In 2006-2008 
Center for Maternal and Child Enquiries (CMACE) 
report, four of the six women who died from EP 
complained of diarrhea, dizziness or vomiting as early 
symptoms, without triggering any consideration of 
extrauterine pregnancy by their medical attendants16. 
However, it remains difficult to diagnose an EP from 
risk factors, history and examination alone. 

Diagnosis:
Initial diagnosis of first trimester hemorrhage 
presents an important challenge17. Recently, detection 
of EP is determined through serum  b-hCG levels and 
vaginal ultrasonography technique18. A single serum 
measurement of the  b-hCG concentration may not 
show the location of gestational sac. Demonstration 
of normal doubling of serum levels over 48 hours 
supports a diagnosis of fetal viability but does not 
rule out EP. Failing levels on raising the level of  b-
hCG concentration to reach 50% of confirm non-
viability suggesting EP. In contrast with  b-hCG 
concentrations, serum progesterone levels are stable 
for first 8-10 weeks of gestation. Investigate that 
sensitivity ranged of progesterone from 45-100% 
depending on the threshold. Both high (>22 ng/ml) 
and low (  5 ng/ml) cutoff points have been assessed 
for their ability to correctly identify non-viable and 
ectopic pregnancies; serum progesterone levels  5 
ng/ml could apparently be used to predict EP with 70-

90% sensitivity and 30-90% specificity19. If patient 
have serum progesterone measurement below 
10ng/ml and  b-hCG level below 1500 mIU/L are 
more likely to demonstrate spontaneous resolution of 
EP. Transvaginal ultrasound scan (TVS) is very 
popular from 1980, and by the mid 1990 sensitivity 
and specificity were calculated at 84.4 and 98.9% 
respectively it remains the gold standard for 
diagnosis of EP20.

Management:
The treatment option of tubal EP involves surgical 
treatment by laparotomy or laparoscopy, and medical 
treatment is usually systemic or through local route, 
or by expectant treatment. 

Expectant Treatment: 
Expectant management can be applied in a selected 
population of the patients with self-limiting EP. 
According to the most recent guideline, published by 
the American College of Obstetrician and 
Gyanecologists, there may be a role for expectant 
management when the  b-hCG level is <200 IU/ml 
and which is further in decline phase. It should only 
be offered when TVS remains non-diagnostic and  b-
hCG levels continue to decline. Successful expectant 
management occurs in 98% of cases for bhCG <200 
IU/L, in 73% for  b-hCG <500 IU/L and in 25% for b 
-hCG <2,000 IU/L. If initial serum  b-hCG
<1,000IU/L then successful expectant management
might occur in most patients (88%) with an EP size
of <4 cm, without a fetal heart beat on transvaginal
sonography; followed by haemoperitonium <50 ml. 
Evidence of ectopic resolution on scan is another way
to diagnosis. A decrease in EP size on day 7 had a
sensitivity of 84% and specificity of 100% in
predicting spontaneous resolution21.

Medical Treatment: 
Medical treatment of EP is quite less expensive than 
surgery22. Many different agent have been used to 
treat EP including systemic and local Methotrexate 
(MTX), local potassium chloride, hyperosmolar 
glucose, prostaglandins, danazol, etoposide and 
mifepristone23. Current therapies focus primarily on 
MTX treatments. Methotrexate (MTX) is a drug that 
inhibits the action of dihydrofolate reductase, thereby 
inhibiting DNA synthesis MTX affects actively 
proliferating tissues such as bone marrow, intestinal 
mucosa, malignant cells and trophoblastic tissue. 
MTX is contraindicated when embryonic cardiac 
motion or the presence of a gestational sac larger than 
3.5 cm due to higher rate of treatment failure.

There are three different regimens for giving MTX: 
single dose, two-dose, and a fixed multidose 
protocol. The single 50 mg/m2 dose of MTX is most 

commonly used, given as an intramuscular injection. 
βhCG levels are measured at 4 and 7 days post 
treatment with an expected 15% decrease from day 4 
to day 7. Weekly βhCG levels are then checked until 
zero. If βhCG levels do not drop appropriately, a 
second MTX dose or surgical intervention is advised. 
Multidose regimen for MTX is available (MTX 1.0 
mg/kg I/M daily; days 0,2,4 and 6 alternated with 
folinic acid 0.1 mg/kg orally on days 1,3,5,7)24. This 
treatment more appropriate for patient who present 
with a large adnexal mass and greater initial  b-hCG 
level (5000 IU).   

Surgical Treatment: 
Once the mainstay of therapy of EP, surgical 
treatment is now mainly reserved for patients with 
contraindication to medical management and for 
those with evidence of tubal rupture. Despite 
declining rates of surgical management, surgery 
remains the most definitive treatment of ectopic 
pregnancies. A laparoscopic approach is preferable to 
an open approach in a patient which 
haemodynamically stable. Laparoscopic procedure 
are associated with shorter operative times, less 
intraoperative blood loss, shorter hospital stays and 
lower analgesia requirements. Laparotomy should be 
reserved for patients who present with rupture and 
are in a state of hypovolaemic shock and 
compromise. Two techniques are described to remove 
the EP from the fallopian tube—1) Salpingectomy: 
The pregnancy is removed en bloc with the tube, 2) 
Salpingostomy: An incision is made on the fallopian 
tube over the swelling, the EP carefully removed with 
the forceps or irrigation and the incision should be 
either closed or let to heal by secondary intention. 
The success rate of salpingostomy is 92% and failure 
cases can be managed with MTX. Serial  b-hCG 
measurement should be taken until undetectable to be 
certain that there is no persistence of trophoblastic 
tissue. Sometimes a prophylactic dose of MTX is 
given with salpingostomy25.    

Literature Review:
Gabbur et al. reported that on its retrospective 
analysis of stable women with small unruptured EP 
treated with single dose intramuscular MTX 
concluded that day 4 post treatmen b-hCG levels do 
not predict successful treatment or need for surgery26. 
Only day 7 b-hCG levels were associated with 
successful single dose MTX treatment26.

Barnhart et al. investigated in there meta-analysis of 
both regimens (single and multi-dose) and concluded 
that the multi dose regimen was more effective than 
single dose regimen, with success rate reported as 
93% for multi dose regimen and 88% for the single 
dose regimen27.

Barnhart et al. was attempted by the challenge to 
develop an optimum regimen that balances efficacy 
and safety on the one hand and convenience on the 
other hand and it first described what is called the 
“double-dose-protocol”. In a study that included 101 
patients, two doses of MTX were administered on 
days 0 and 4 without measuring b-hCG between 
doses. The authors reported a success rate of 76% 
after two doses and 87% after a further two doses28.

MTX treatment is very successful for small stable 
ectopic pregnancies. A meta-analysis of non-
randomized studies showed success rate of 93% 
(95% CI 89-96%) for multi dose protocols and 88% 
(95% CI 89-96%) for single dose therapy29.

In one randomized controlled trial of laparoscopic 
surgery, prophylactic MTX lower the rate of 
persistent ectopic pregnancy 14.5-1.9%. The major 
benefit was in the shorter duration of post-operative 
monitoring30.

Several studies done to see the subsequent 
pregnancies after ectopic pregnancy. Studies suggest 
that around 60% of women affected by an EP go on 
to have a viable IUP. This figure includes those who 
do not plant to have another pregnancy and so the 
proportion will be higher if further pregnancy is 
planned. There is thought to be a 5-20% risk of a 
recurrence of EP with one previous EP and a risk of 
32% or more following more than one previous 
ectopic. However the risk is reduced after each 
subsequent IUP.

Recent Advance:
Previously ectopic pregnancy was diagnosed on 
clinical symptom, TVS and by measuring b-hCG, but 
now-a-days some new advancement arrived for 
diagnostic purpose.

VEGF is a potent angiogenic factor that acts as a 
vascular growth, remodeling and permeability in the 
endomertium, decidua and trophoblast. Daponte et al. 
described higher serum VEGF concentrations in 
women with EP (medium 227.2 pg/ml) than with 
abnormal intrauterine pregnancy (median 107.2 
pg/ml) (p<0.001) and it concluded that VEGF serum 
concentrations might be a useful marker for- EP and 
suggested 174 pg/ml as the cut-off value for EP 
diagnosis31.

Existing evidence suggests elevated creatine kinase 
(CK) as a tool for diagnosis of EP. The trophoblast 
usually invades the muscular layer and maternal 
blood vessels are eroded, allowing muscle cell 
products such a CK to enter the circulation; therefore, 
increased serum CK levels are normal during EP32.

Conclusion:
EP in developing countries is a serious threat, just 
because of poor medical facilities so that a significant 
morbidity rate and the potential for maternal death 
generally are seen. Management is dictated by the 
clinical presentation, serum b-hCG levels and TVS 
findings. Expert consultation with radiologists and 
gynecologists are recommended whenever EP is 
suspected. The use of MTX for treatment of early 
unruptured EP reported to be safe and effective. 
Surgical treatment is appropriate for women who are 
haemodynamically unstable or unlikely to be 
complained with post treatment monitoring and those 
who do not have immediate access to medical care. 
The preferred method of surgical treatment of EP 
today is diagnostic laparoscopy with salpingostomy 
and tubal conservation followed by prophylactic dose 
of MTX. Existing evidence suggests elevated 
vascular endothelial growth factor (VEGF) and 
creatine kinase (CK) as a tool for diagnosis of EP. 
Further new avenues are needed to explore less side 
effects of medication of EP.    
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Introduction:
Recurrent abdominal pain (RAP) is defined as at least 
3 separate episodes of abdominal pain that occur in a 
3-months period. These episodes are often severe,
and the child is not able to do his or her normal
activities1. It is perhaps the most common painful
health problem in school-aged children. J Apley, a
British pediatrician, studied abdominal pain among
children extensively and observed that approximately
10% of school aged children get recurrent episodes of
abdominal pain. Affected children and their families
experience distress and anxiety that can interfere with
their ability to perform regular activities.

Epidemiology: 
In general, population-based studies suggest that 
RAP is experienced by 10-15% of school-age 
children2. Epidemiological studies in Asia have 
reported similar prevalence. Boey and his colleagues 
studied RAP among school children in Malaysia and 
found a prevalence of 10.2% (urban 8.2-9.6%, rural 
12.4%) 3,4. Similarly, Rasul and Khan reported RAP 
in11.5% of Bangladesh school children5. Cohort 
studies from India and Pakistan suggest that RAP is 
most likely to have an organic cause (up to 82% of 
cases), with giardiasis being the most common 
underlying condition14,15, while in Sri Lanka, 
commonest organic etiology is constipation16. 
However, another Indian cohort and a Sri Lankan 
cohort showed that non-organic RAP is more 
prevalent (74% and 76%, respectively)16. In 
Malaysia, both urban and rural population-based 
cohorts had a similar prevalence of RAP at 9.6% and 
11%, respectively3.

Etiology: 
The origin of abdominal pain is complex and does not 
lend itself to a single model of causation. In the four 
decades since Apley's seminal research, conceptual 
models of RAP have evolved and become more 
complex1. Walker (1999) identified three distinct 
periods in this evolution. Studies conducted before the 
1980s were characterized by a dualistic view of 
abdominal pain. When no organic etiology was 
identified, abdominal pain was assumed to be 
psychogenic. In the 1980s, the focus of research shifted 
to non-organic causes of RAP, including a host of 
psychosocial factors. Conceptual models emerging in 
this decade were increasingly multivariate in nature. 
They recognized that the cause of RAP may not be 
either organic or psychogenic, but possibly a function of 
normal (i.e., non-pathological) biological mechanisms. 
In the 1990s, the research focus shifted to the 
identification of individual differences among children 
with RAP and the interact mode RAP are multivariate 
and acknowledge the contributions of a variety of 
biological, psychological, and social factors16.

Organic Cause: 
Numerous organic disorders lead to abdominal pain; 
Possible causes that should be considered based on 
the history, physical examination and testing, are acid 
reflux, constipation, lactose intolerance, parasitic 
infections of the small and large intestines, 
Helicobacter pylori infection, inflammatory bowel 
diseases (IBD) such as Crohn’s disease and ulcerative 
colitis, celiac disease inflammation of the liver 
(hepatitis), gall bladder problems, an inflamed 
pancreas,  an intestinal obstruction, appendicitis, and 
many more rare  disorders.

Functional Gastrointestinal Disorders: 
Until a decade ago ‘functional gastrointestinal 
disorder’ was a label used for the conditions with 
uncertain etiology, and was a diagnosis of exclusion. 
In 1999 the pediatric Rome II criteria (Table I) 
introduced the term  abdominal pain related-
functional gastrointestinal disorders (AP-FGIDs); 
which include functional dyspepsia (FD), irritable 
bowel syndrome (IBS), abdominal migraine (AM), 
functional abdominal pain (FAP) and functional 
abdominal pain syndrome (FAPS). According to 
Caplan, et al. validation of pediatric Rome II criteria 
was done6. They found that more than half the 
patients classified as having functional problems met 
at least one pediatric Rome II criteria for FGID. 
Children with AP-FGIDs report significantly lower 
quality of life scores compared to healthy peers and 
AP-FGIDs are ranked as second in causing school 
absence. In 29.1% of patients with recurrent 
abdominal pain, pain persists even for more than 5 
years, despite frequent medical attention. 

The pathogenesis underlying AP-FGIDs remains 
unclear. It is thought to involve abnormalities in the 
enteric nervous system (ENS), a rich and complex 
nervous system that envelops the entire gastrointestinal 
tract. A dysregulation of this brain-gut communication 
plays an important role in the pathogenesis of 
functional abdominal pain. It is now believed that 
adults and children with functional bowel disorders, 
rather than having a baseline motility disturbance, may 
have an abnormal bowel reactivity to physiologic 
stimuli (meal, gut distension, hormonal changes), 
noxious stressful stimuli (inflammatory processes), or 
psychological stressful stimuli (parental separation, 
anxiety)16. 

Additionally, adult patients with functional bowel 
disorders attending gastrointestinal clinics were often 
found to have psychological disturbances regardless of 
the final diagnosis. It was concluded that psychological 
factors may have been more important in determining 
health-seeking behavior than the cause of the 
symptom17. There is growing evidence to suggest that 
functional abdominal pain disorders may be associated 
with visceral hyperalgesia, a decreased threshold for 
pain in response to changes in intraluminal pressure18,19. 
Mucosal inflammatory processes attributable to 
infections, allergies, or primary inflammatory diseases 
may cause sensitization of afferent nerves and have been 
associated with the onset of visceral hyperalgesia20. 

Moreover, studies conducted in the United States and 
Europe reported that psychological symptoms, low 
socio-economic status, parental gastrointestinal 
complaints and single parent- and immigrant-
households are associated with chronic abdominal 
pain in children. To overcome drawbacks in Rome II 
criteria, they were revised and modified in 2006, and 
Rome III criteria were developed. Table II 
summarizes the Rome III criteria for pediatric FGID. 
Using Rome III criteria, a recent study in Sri Lanka 
has reported FGID in 93% of patients with non-
organic RAP. Of them, 45.2% had functional 
abdominal pain12. Therefore, it is important to 
consider FGID in the differential diagnosis of RAP 
early in the evaluation.

Emotional/ Behavioral Stress: 
There is evidence suggesting that the presence of 
anxiety, depression or behavior problems is not useful 
in distinguishing between functional abdominal pain 
and abdominal pain of other causes. There is 

Table I: Abdominal Pain-Related Functional Gastrointestinal Disorders.
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 Review Article

Management Options of Tubal Ectopic Pregnancy and 
Recent Advances
Arzoo S1, Akter MS2, Begum SA3, Abedin F4, Afroz S5, Ammar MR6, Khan SI7  

Abstract: 
Ectopic pregnancy occurs in approximately 1.5-2% of all pregnancies. It presents a major health problem for women 
of child-bearing age.  The morbidity and mortality associated with ectopic pregnancy has decreased dramatically, 
mainly because of earlier diagnosis with transvaginal ultrasound and b-hCG levels and subsequent treatment before 
rupture. Treatment options include surgical, medical and expectant management. Surgery, salpingectomy or 
salpingotomy is performed laparoscopically or by open surgery. The most commonly used drug for the medical 
treatment of ectopic pregnancies is methotrexate. This can be administered either systemically or locally or both. It 
was concluded that review data reflect a decrease in surgical treatment and not an actual decline in ectopic 
pregnancy occurrence so that further new avenues are needed to explore early detection of the ectopic pregnancy.

Keywords: Ectopic pregnancy (EP), Methotrexate (MTX), Transvaginal sonography (TVS),  b-hCG
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Recurrent Abdominal Pain in Children: A Review
Alam R1, Sarkar PC2, Saibal AA3

Abstract: 
Recurrent abdominal pain (RAP) in children is a common pediatric problem encountered by primary care 
physicians, medical subspecialists and surgical specialists. It is usually functional that affects 10-20% of school 
age children. The term recurrent abdominal pain represents a description and not a diagnosis. Many diseases can 
cause recurrent abdominal pain, but, in clinical practice, most children presenting with this symptoms have no 
evidence of disease. They are said to have functional abdominal pain; however, they often require evaluation and 
treatment to allay fears and improve their quality of life. This review addresses some of the issues related to 
epidemiology, etiology, management and prognosis of recurrent abdominal pain.
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Functional dyspepsia Functional abdominal pain or discomfort in the upper 
abdomen 

Irritable bowel syndrome Functional abdominal pain associated with  alteration in 
bowel movements 

Abdominal migraine 

Functional abdominal pain with features of   migraine 
(paroxysmal abdominal pain associated  with anorexia, nausea, 
vomiting, or pallor as  well as a maternal history of migraine 
headache 

Functional abdominal pain 

Abdominal pain without demonstrable evidence of  a 
pathologic condition, such as an metabolic, infectious, 
inflammatory, or  neoplastic disorder; functional abdominal 
pain   may present with symptoms typical of  functional 
dyspepsia, irritable bowel syndrome,  abdominal migraine, or 
functional abdominal  pain syndrome 

Functional abdominal pain syndrome Functional abdominal pain without the  characteristics of 
dyspepsia, irritable bowel  syndrome,  or abdominal migraine 

Discussion:
The present study was undertaken to observe some 
aspects of thyroid function status in children with 
autism spectrum disorders by estimating serum FT3, 
FT4 and TSH levels. All the parameters were also 
estimated in apparently healthy age and BMI 
matched children to find out the baseline data and 
also for comparison. In this study, thyroid hormone 
levels in the control group were within physiological 
limit and almost similar to the findings observed by 
various investigators from different countries12,13.

Our study showed that, the mean serum FT3 levels in 
both the groups were within normal range and almost 
similar and no significant difference was observed 
among the groups. This finding was in agreement 
with other researchers of different countries14,15.

The mean serum FT4 level was also within normal 
limit but significantly lower in the autistic subjects in 
comparison to that of the healthy subjects. Similar 
findings were also made by other investigators7,8,9. 
Again, elevated serum TSH level was found in the 
autistic children and these observations are in 
accordance with other research workers6,10. 

It has been suggested that nervous system growth and 
differentiation are closely correlated with thyroid 
hormones in the initial developmental stages. 
Deficiency of this hormone during the first two years 
of life may produce morphological brain changes that 
can have significant deleterious behavioral and 
cognitive effect9. In summary, our findings leads to 
the suggestion that impairment of mental and 
cognitive development found in autistic children may 
result from the subclinical hypothyroidism present in 
these special children.

Conclusion:
From the result of this study, it may be concluded that 
thyroid hormone deficiency may be one of the non-
genetic risk factors associated with autism spectrum 
disorders. Therefore, routine thyroid test of pregnant 
mother and new born may be useful for early 
detection of future risk of development of ASD.
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Introduction:
In the developed world between 1% and 2% of all 
reported pregnancies are ectopic pregnancies1. It 
seriously compromise women’s health and future 
fertility. Currently ectopic pregnancy diagnosed 
before the patient condition has deteriorated. 
Currently diagnosis relies on a combination of 
ultrasound scanning and serial serum beta-Human 
chorionic gonadotrophin (b-hCG) measurements2.
Timely diagnosis allows the clinician to consider the 
full range of treatment options. This is important for 
treatment success and retaining optimal fertility for 
those women desiring future pregnancy. The etiology 
of ectopic pregnancy remains uncertain although a 
number of risk factors have been identified. Its 
diagnosis can be difficult. The risk factors are 
maternal: pelvic inflammatory disease, Chlamydia 
trachomatis infection, smoking, tubal surgery, 
induced conception cycle and endometriosis. The 
annual incidence of ectopic pregnancy has increased 
over the past 30 year3.  In the western world 4-10% 
of pregnancy related deaths have been observed from 
this issue and now it is growing problem in 
developing countries also4.  

The treatment options are expectant management, 
medical treatment or surgery. In surgery laparoscopy 
is now the accepted approach to perform 
salpingostomy or salpingectomy. Concerning medical 
treatment, systemic administration of methotrexate 
(MTX) has gained acceptance in selected patients. It 
is given intramuscularly either in a fixed multiple 
dose regimen alternated with folinic acid or in a 
single dose regimen without folinic acid. Expectant 
management has been advocated based on the 
knowledge that the natural course of many early 
ectopic pregnancy is a self-limiting process, 
ultimately resulting in tubal abortion or re-absorption.

Types of Ectopic pregnancy:
The fallopian tube is the dominant site in the majority 
cases of EP5.  75-80% of EPs occur in ampullary 
portion, 10-15% EPs occur in the isthmic portion and 
about 5% of EP is in the fimbrial end of the fallopian 
tube6. Cervical EP is rare and represents only 0.15% 
of all EP7. Ovarian EP is one of the rarest variants, 
and incidence is estimated to be 0.15-3% of all 
ectopic pregnancy8. Caesarean scar EP is another 
rarest form of EP with an incidence of 1:1800 
pregnancies due to increase number of caesarean 

deliveries over the last 30 years9. Abdominal EP with 
1.3% of cases are diagnosed at a rate of 1:10,000 
births and is an extremely  rare  and  serious  form  of 
extrauterine gestation10. A heterotopic EP is diagnosed 
when women have any of the above said EP in 
conjunction with an intrauterine pregnancy. It is also 
more common (1-3%) in in vitro fertilization and 
fertility treatments involved super ovulatory drugs11.  

Etiology:
The exact etiology of EP is unknown. However, it is 
thought that tubal implantation occurs as a result of a 
combination of arrest of the embryo in the fallopian 
tube and changes in the tubal micro environment that 
allow early implantation to occur12. Inflammation 
within the tube, resulting from infection or smoking, 
may effect embryo-tubal transport by disrupting 
smooth muscle contractility and ciliary beat activity.

Clinical Presentation:
Patients with an EP commonly present with pain and 
vaginal bleeding between 6 and 10 weeks of gestation13. 
However, these are common symptoms in early 
pregnancy, with one third of women experiencing some 
pain and/or    bleeding14. Shoulder tip pain, syncope and 
shock occur in up to 20% of women and abdominal 
tenderness in more than 75%. Cervical motion 
tenderness has been reported in up to 67% of cases, and 
a palpable adnexal mass in about 50%15. In 2006-2008 
Center for Maternal and Child Enquiries (CMACE) 
report, four of the six women who died from EP 
complained of diarrhea, dizziness or vomiting as early 
symptoms, without triggering any consideration of 
extrauterine pregnancy by their medical attendants16. 
However, it remains difficult to diagnose an EP from 
risk factors, history and examination alone. 

Diagnosis:
Initial diagnosis of first trimester hemorrhage 
presents an important challenge17. Recently, detection 
of EP is determined through serum  b-hCG levels and 
vaginal ultrasonography technique18. A single serum 
measurement of the  b-hCG concentration may not 
show the location of gestational sac. Demonstration 
of normal doubling of serum levels over 48 hours 
supports a diagnosis of fetal viability but does not 
rule out EP. Failing levels on raising the level of  b-
hCG concentration to reach 50% of confirm non-
viability suggesting EP. In contrast with  b-hCG 
concentrations, serum progesterone levels are stable 
for first 8-10 weeks of gestation. Investigate that 
sensitivity ranged of progesterone from 45-100% 
depending on the threshold. Both high (>22 ng/ml) 
and low (  5 ng/ml) cutoff points have been assessed 
for their ability to correctly identify non-viable and 
ectopic pregnancies; serum progesterone levels  5 
ng/ml could apparently be used to predict EP with 70-

90% sensitivity and 30-90% specificity19. If patient 
have serum progesterone measurement below 
10ng/ml and  b-hCG level below 1500 mIU/L are 
more likely to demonstrate spontaneous resolution of 
EP. Transvaginal ultrasound scan (TVS) is very 
popular from 1980, and by the mid 1990 sensitivity 
and specificity were calculated at 84.4 and 98.9% 
respectively it remains the gold standard for 
diagnosis of EP20.

Management:
The treatment option of tubal EP involves surgical 
treatment by laparotomy or laparoscopy, and medical 
treatment is usually systemic or through local route, 
or by expectant treatment. 

Expectant Treatment: 
Expectant management can be applied in a selected 
population of the patients with self-limiting EP. 
According to the most recent guideline, published by 
the American College of Obstetrician and 
Gyanecologists, there may be a role for expectant 
management when the  b-hCG level is <200 IU/ml 
and which is further in decline phase. It should only 
be offered when TVS remains non-diagnostic and  b-
hCG levels continue to decline. Successful expectant 
management occurs in 98% of cases for bhCG <200 
IU/L, in 73% for  b-hCG <500 IU/L and in 25% for b 
-hCG <2,000 IU/L. If initial serum  b-hCG
<1,000IU/L then successful expectant management
might occur in most patients (88%) with an EP size
of <4 cm, without a fetal heart beat on transvaginal
sonography; followed by haemoperitonium <50 ml. 
Evidence of ectopic resolution on scan is another way
to diagnosis. A decrease in EP size on day 7 had a
sensitivity of 84% and specificity of 100% in
predicting spontaneous resolution21.

Medical Treatment: 
Medical treatment of EP is quite less expensive than 
surgery22. Many different agent have been used to 
treat EP including systemic and local Methotrexate 
(MTX), local potassium chloride, hyperosmolar 
glucose, prostaglandins, danazol, etoposide and 
mifepristone23. Current therapies focus primarily on 
MTX treatments. Methotrexate (MTX) is a drug that 
inhibits the action of dihydrofolate reductase, thereby 
inhibiting DNA synthesis MTX affects actively 
proliferating tissues such as bone marrow, intestinal 
mucosa, malignant cells and trophoblastic tissue. 
MTX is contraindicated when embryonic cardiac 
motion or the presence of a gestational sac larger than 
3.5 cm due to higher rate of treatment failure.

There are three different regimens for giving MTX: 
single dose, two-dose, and a fixed multidose 
protocol. The single 50 mg/m2 dose of MTX is most 

commonly used, given as an intramuscular injection. 
βhCG levels are measured at 4 and 7 days post 
treatment with an expected 15% decrease from day 4 
to day 7. Weekly βhCG levels are then checked until 
zero. If βhCG levels do not drop appropriately, a 
second MTX dose or surgical intervention is advised. 
Multidose regimen for MTX is available (MTX 1.0 
mg/kg I/M daily; days 0,2,4 and 6 alternated with 
folinic acid 0.1 mg/kg orally on days 1,3,5,7)24. This 
treatment more appropriate for patient who present 
with a large adnexal mass and greater initial  b-hCG 
level (5000 IU).   

Surgical Treatment: 
Once the mainstay of therapy of EP, surgical 
treatment is now mainly reserved for patients with 
contraindication to medical management and for 
those with evidence of tubal rupture. Despite 
declining rates of surgical management, surgery 
remains the most definitive treatment of ectopic 
pregnancies. A laparoscopic approach is preferable to 
an open approach in a patient which 
haemodynamically stable. Laparoscopic procedure 
are associated with shorter operative times, less 
intraoperative blood loss, shorter hospital stays and 
lower analgesia requirements. Laparotomy should be 
reserved for patients who present with rupture and 
are in a state of hypovolaemic shock and 
compromise. Two techniques are described to remove 
the EP from the fallopian tube—1) Salpingectomy: 
The pregnancy is removed en bloc with the tube, 2) 
Salpingostomy: An incision is made on the fallopian 
tube over the swelling, the EP carefully removed with 
the forceps or irrigation and the incision should be 
either closed or let to heal by secondary intention. 
The success rate of salpingostomy is 92% and failure 
cases can be managed with MTX. Serial  b-hCG 
measurement should be taken until undetectable to be 
certain that there is no persistence of trophoblastic 
tissue. Sometimes a prophylactic dose of MTX is 
given with salpingostomy25.    

Literature Review:
Gabbur et al. reported that on its retrospective 
analysis of stable women with small unruptured EP 
treated with single dose intramuscular MTX 
concluded that day 4 post treatmen b-hCG levels do 
not predict successful treatment or need for surgery26. 
Only day 7 b-hCG levels were associated with 
successful single dose MTX treatment26.

Barnhart et al. investigated in there meta-analysis of 
both regimens (single and multi-dose) and concluded 
that the multi dose regimen was more effective than 
single dose regimen, with success rate reported as 
93% for multi dose regimen and 88% for the single 
dose regimen27.

Barnhart et al. was attempted by the challenge to 
develop an optimum regimen that balances efficacy 
and safety on the one hand and convenience on the 
other hand and it first described what is called the 
“double-dose-protocol”. In a study that included 101 
patients, two doses of MTX were administered on 
days 0 and 4 without measuring b-hCG between 
doses. The authors reported a success rate of 76% 
after two doses and 87% after a further two doses28.

MTX treatment is very successful for small stable 
ectopic pregnancies. A meta-analysis of non-
randomized studies showed success rate of 93% 
(95% CI 89-96%) for multi dose protocols and 88% 
(95% CI 89-96%) for single dose therapy29.

In one randomized controlled trial of laparoscopic 
surgery, prophylactic MTX lower the rate of 
persistent ectopic pregnancy 14.5-1.9%. The major 
benefit was in the shorter duration of post-operative 
monitoring30.

Several studies done to see the subsequent 
pregnancies after ectopic pregnancy. Studies suggest 
that around 60% of women affected by an EP go on 
to have a viable IUP. This figure includes those who 
do not plant to have another pregnancy and so the 
proportion will be higher if further pregnancy is 
planned. There is thought to be a 5-20% risk of a 
recurrence of EP with one previous EP and a risk of 
32% or more following more than one previous 
ectopic. However the risk is reduced after each 
subsequent IUP.

Recent Advance:
Previously ectopic pregnancy was diagnosed on 
clinical symptom, TVS and by measuring b-hCG, but 
now-a-days some new advancement arrived for 
diagnostic purpose.

VEGF is a potent angiogenic factor that acts as a 
vascular growth, remodeling and permeability in the 
endomertium, decidua and trophoblast. Daponte et al. 
described higher serum VEGF concentrations in 
women with EP (medium 227.2 pg/ml) than with 
abnormal intrauterine pregnancy (median 107.2 
pg/ml) (p<0.001) and it concluded that VEGF serum 
concentrations might be a useful marker for- EP and 
suggested 174 pg/ml as the cut-off value for EP 
diagnosis31.

Existing evidence suggests elevated creatine kinase 
(CK) as a tool for diagnosis of EP. The trophoblast 
usually invades the muscular layer and maternal 
blood vessels are eroded, allowing muscle cell 
products such a CK to enter the circulation; therefore, 
increased serum CK levels are normal during EP32.

Conclusion:
EP in developing countries is a serious threat, just 
because of poor medical facilities so that a significant 
morbidity rate and the potential for maternal death 
generally are seen. Management is dictated by the 
clinical presentation, serum b-hCG levels and TVS 
findings. Expert consultation with radiologists and 
gynecologists are recommended whenever EP is 
suspected. The use of MTX for treatment of early 
unruptured EP reported to be safe and effective. 
Surgical treatment is appropriate for women who are 
haemodynamically unstable or unlikely to be 
complained with post treatment monitoring and those 
who do not have immediate access to medical care. 
The preferred method of surgical treatment of EP 
today is diagnostic laparoscopy with salpingostomy 
and tubal conservation followed by prophylactic dose 
of MTX. Existing evidence suggests elevated 
vascular endothelial growth factor (VEGF) and 
creatine kinase (CK) as a tool for diagnosis of EP. 
Further new avenues are needed to explore less side 
effects of medication of EP.    
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Introduction:
Recurrent abdominal pain (RAP) is defined as at least 
3 separate episodes of abdominal pain that occur in a 
3-months period. These episodes are often severe,
and the child is not able to do his or her normal
activities1. It is perhaps the most common painful
health problem in school-aged children. J Apley, a
British pediatrician, studied abdominal pain among
children extensively and observed that approximately
10% of school aged children get recurrent episodes of
abdominal pain. Affected children and their families
experience distress and anxiety that can interfere with
their ability to perform regular activities.

Epidemiology: 
In general, population-based studies suggest that 
RAP is experienced by 10-15% of school-age 
children2. Epidemiological studies in Asia have 
reported similar prevalence. Boey and his colleagues 
studied RAP among school children in Malaysia and 
found a prevalence of 10.2% (urban 8.2-9.6%, rural 
12.4%) 3,4. Similarly, Rasul and Khan reported RAP 
in11.5% of Bangladesh school children5. Cohort 
studies from India and Pakistan suggest that RAP is 
most likely to have an organic cause (up to 82% of 
cases), with giardiasis being the most common 
underlying condition14,15, while in Sri Lanka, 
commonest organic etiology is constipation16. 
However, another Indian cohort and a Sri Lankan 
cohort showed that non-organic RAP is more 
prevalent (74% and 76%, respectively)16. In 
Malaysia, both urban and rural population-based 
cohorts had a similar prevalence of RAP at 9.6% and 
11%, respectively3.

Etiology: 
The origin of abdominal pain is complex and does not 
lend itself to a single model of causation. In the four 
decades since Apley's seminal research, conceptual 
models of RAP have evolved and become more 
complex1. Walker (1999) identified three distinct 
periods in this evolution. Studies conducted before the 
1980s were characterized by a dualistic view of 
abdominal pain. When no organic etiology was 
identified, abdominal pain was assumed to be 
psychogenic. In the 1980s, the focus of research shifted 
to non-organic causes of RAP, including a host of 
psychosocial factors. Conceptual models emerging in 
this decade were increasingly multivariate in nature. 
They recognized that the cause of RAP may not be 
either organic or psychogenic, but possibly a function of 
normal (i.e., non-pathological) biological mechanisms. 
In the 1990s, the research focus shifted to the 
identification of individual differences among children 
with RAP and the interact mode RAP are multivariate 
and acknowledge the contributions of a variety of 
biological, psychological, and social factors16.

Organic Cause: 
Numerous organic disorders lead to abdominal pain; 
Possible causes that should be considered based on 
the history, physical examination and testing, are acid 
reflux, constipation, lactose intolerance, parasitic 
infections of the small and large intestines, 
Helicobacter pylori infection, inflammatory bowel 
diseases (IBD) such as Crohn’s disease and ulcerative 
colitis, celiac disease inflammation of the liver 
(hepatitis), gall bladder problems, an inflamed 
pancreas,  an intestinal obstruction, appendicitis, and 
many more rare  disorders.

Functional Gastrointestinal Disorders: 
Until a decade ago ‘functional gastrointestinal 
disorder’ was a label used for the conditions with 
uncertain etiology, and was a diagnosis of exclusion. 
In 1999 the pediatric Rome II criteria (Table I) 
introduced the term  abdominal pain related-
functional gastrointestinal disorders (AP-FGIDs); 
which include functional dyspepsia (FD), irritable 
bowel syndrome (IBS), abdominal migraine (AM), 
functional abdominal pain (FAP) and functional 
abdominal pain syndrome (FAPS). According to 
Caplan, et al. validation of pediatric Rome II criteria 
was done6. They found that more than half the 
patients classified as having functional problems met 
at least one pediatric Rome II criteria for FGID. 
Children with AP-FGIDs report significantly lower 
quality of life scores compared to healthy peers and 
AP-FGIDs are ranked as second in causing school 
absence. In 29.1% of patients with recurrent 
abdominal pain, pain persists even for more than 5 
years, despite frequent medical attention. 

The pathogenesis underlying AP-FGIDs remains 
unclear. It is thought to involve abnormalities in the 
enteric nervous system (ENS), a rich and complex 
nervous system that envelops the entire gastrointestinal 
tract. A dysregulation of this brain-gut communication 
plays an important role in the pathogenesis of 
functional abdominal pain. It is now believed that 
adults and children with functional bowel disorders, 
rather than having a baseline motility disturbance, may 
have an abnormal bowel reactivity to physiologic 
stimuli (meal, gut distension, hormonal changes), 
noxious stressful stimuli (inflammatory processes), or 
psychological stressful stimuli (parental separation, 
anxiety)16. 

Additionally, adult patients with functional bowel 
disorders attending gastrointestinal clinics were often 
found to have psychological disturbances regardless of 
the final diagnosis. It was concluded that psychological 
factors may have been more important in determining 
health-seeking behavior than the cause of the 
symptom17. There is growing evidence to suggest that 
functional abdominal pain disorders may be associated 
with visceral hyperalgesia, a decreased threshold for 
pain in response to changes in intraluminal pressure18,19. 
Mucosal inflammatory processes attributable to 
infections, allergies, or primary inflammatory diseases 
may cause sensitization of afferent nerves and have been 
associated with the onset of visceral hyperalgesia20. 

Moreover, studies conducted in the United States and 
Europe reported that psychological symptoms, low 
socio-economic status, parental gastrointestinal 
complaints and single parent- and immigrant-
households are associated with chronic abdominal 
pain in children. To overcome drawbacks in Rome II 
criteria, they were revised and modified in 2006, and 
Rome III criteria were developed. Table II 
summarizes the Rome III criteria for pediatric FGID. 
Using Rome III criteria, a recent study in Sri Lanka 
has reported FGID in 93% of patients with non-
organic RAP. Of them, 45.2% had functional 
abdominal pain12. Therefore, it is important to 
consider FGID in the differential diagnosis of RAP 
early in the evaluation.

Emotional/ Behavioral Stress: 
There is evidence suggesting that the presence of 
anxiety, depression or behavior problems is not useful 
in distinguishing between functional abdominal pain 
and abdominal pain of other causes. There is 

Table I: Abdominal Pain-Related Functional Gastrointestinal Disorders.
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