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Abstract 
Background: Cystic fibrosis (CF) represents a prevalent autosomal recessive condition that 
predominantly impacts the respiratory and gastrointestinal systems. Abdominal pain in patients 
with cystic fibrosis is commonly linked to conditions including distal intestinal obstruction 
syndrome, pancreatitis, or hepatic disease. This case report presents a rare etiology of abdominal 
pain, specifically mesenteric vein thrombosis (MVT) attributed to hereditary thrombophilia, 
observed in a pediatric patient diagnosed with cystic fibrosis (CF). 
Case Presentation: A 3-year-old female patient with a confirmed diagnosis of cystic fibrosis, 
established through a sweat chloride test, exhibited significant right lower quadrant (RLQ) 
abdominal pain. The initial diagnostic evaluation, comprising an abdominal series, laboratory 
assessments, and abdominal ultrasound, ruled out prevalent etiologies including DIOS, 
pancreatitis, and appendicitis. The presence of persistent pain necessitated additional diagnostic 
evaluation through a contrast-enhanced CT scan, which subsequently identified mesenteric vein 
thrombosis. The analysis of genetic testing revealed a homozygous mutation in the MTHFR 
C677T gene, which is suggestive of hereditary thrombophilia. These findings were corroborated 
through Sanger sequencing methodologies.  
Conclusion: This case highlights the importance of evaluating uncommon conditions such as 
mesenteric vein thrombosis in pediatric patients with cystic fibrosis who exhibit atypical 
abdominal pain. An extensive diagnostic strategy, incorporating genetic analysis, is crucial for 
the prompt identification and focused intervention necessary to avert significant complications. 
Abdominal pain is a significant clinical symptom that may be associated with various underlying 
conditions, including cystic fibrosis, venous thrombosis, and mesenteric ischemia. Each of these 
conditions presents unique challenges in diagnosis and management, necessitating a 
comprehensive understanding of their pathophysiology and clinical implications.  
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1. INTRODUCTION  

Cystic fibrosis (CF) represents the most common Mendelian 
autosomal recessive disorder among Caucasians, marked by 
a considerable reduction in life expectancy (1). The etiology 
of this condition is attributed to genetic modifications in the 
cystic fibrosis transmembrane conductance regulator 
(CFTR) gene. The gene in question encodes a protein that 
plays a critical role in the transport of chloride ions across 
the membranes of epithelial cells. Mutations in the CFTR 
gene disrupt the regulation of chloride and sodium ion 
transport, leading to the production of thick mucus in 
various organs, notably the respiratory and digestive systems 
(2). Viscous secretions are associated with an increased risk 
of sinopulmonary infections, pancreatic insufficiency, 
diabetes, venous thromboembolism (VTE), and liver 
disease. Airway infection and inflammation are defining 
characteristics of cystic fibrosis (CF) and represent the 
principal determinants of morbidity and mortality in 
individuals affected by this condition (3,4).  
Cystic fibrosis affects not only the respiratory system but also 
leads to various gastrointestinal symptoms that are essential 
for the diagnosis, prognosis, and overall health of 
individuals impacted by the disease. No text was provided 
by the user. Cystic fibrosis (CF) has the potential to affect 
multiple regions of the gastrointestinal tract, including 
pancreatic insufficiency, gastroesophageal reflux disease, 
hepatic disorders, and conditions that influence the large 
intestine. Distal intestinal obstruction syndrome (DIOS) is 
a prevalent gastrointestinal complication associated with 
cystic fibrosis (CF) and often manifests with clinical 
symptoms that resemble those of appendicitis. The clinical 
manifestations observed encompass abdominal pain, 
bloating, bilious vomiting, the presence of a palpable mass, 
and challenges in the passage of stool or flatus. The 
incidence of gastrointestinal cancers is increasing within the 
cystic fibrosis population, attributed to the prolonged 
lifespans of patients (5–7). The identification of the etiology 
of abdominal pain in pediatric patients diagnosed with 
cystic fibrosis (CF) presents a complex clinical challenge. 
Cystic fibrosis is associated with a diverse array of 
gastrointestinal complications and exhibits a multifaceted 
nature, which complicates the diagnostic process (8). The 
determination of the specific etiology of abdominal pain in 
patients with cystic fibrosis is a complex endeavor, requiring 
a thorough assessment of the pain's localization and its 
clinical manifestation (9). The presence of comorbidities 
and atypical gastrointestinal symptomatology introduces 
additional complexity to the diagnostic process (10).  

Imaging plays a crucial role in the identification of 
abdominal manifestations associated with cystic fibrosis, 
particularly in the diagnosis of cystic fibrosis-related hepatic 
disease (8).  
Acute superior mesenteric vein thrombosis (SMV) 
represents a significant gastrointestinal complication 
associated with cystic fibrosis (CF). This condition is 
characterized by clinical manifestations including colicky 
abdominal pain, nausea, anorexia, vomiting, and diarrhea. 
The duration of these symptoms typically does not exceed 4 
weeks; however, some individuals may remain 
asymptomatic. In specific cases, this may lead to bowel 
infarction, which is identified by symptoms including fever, 
peritonitis, or hemodynamic instability. In these instances, 
timely intervention is essential (6).  
Thrombus formation in individuals with cystic fibrosis is 
attributed to the recurrent administration of intravenous 
antibiotics, necessitating the utilization of implanted ports 
and peripherally inserted central catheters (PICC) (3). 
Thrombus formation in cystic fibrosis is mediated by 
multiple mechanisms, including the activation of platelets 
(11) and the deficiency of protein C and protein S (6). The 
occurrence of a defective CFTR protein results in the 
secretion of altered pro-inflammatory mediators, including 
IL-17, alongside pro-resolution mediators within the 
eicosanoid pathway (12). Other cell types, including 
neutrophils, macrophages, and T lymphocytes, are similarly 
affected by the failure of CFTR (12). Alongside infections 
that stimulate the expression of tissue factors, these 
mechanisms serve as the principal contributors to the 
initiation of the body's inflammatory response, thereby 
activating the coagulation cascade (3).  
This case report details a 3-year-old female patient diagnosed 
with cystic fibrosis (CF) who was admitted to our facility 
presenting with abdominal pain as her primary complaint. 
Abdominal pain is a common symptom observed in 
individuals diagnosed with cystic fibrosis (CF), largely 
attributable to the various gastrointestinal (GI) 
complications linked to the condition, including pancreatic 
insufficiency, gastroesophageal reflux disease, and liver 
disease (5,6). In the present case, we identified mesenteric 
vein thrombosis as the underlying cause of the abdominal 
pain, a rare condition that may complicate the diagnostic 
process and management strategies for abdominal pain in 
patients with cystic fibrosis (6). 
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 2. CASE PRESENTATION 

The subject of this case study is a 3-year-old female who 
received a diagnosis of cystic fibrosis during infancy, 
confirmed via a sweat chloride test. Throughout her 
lifetime, she experienced multiple episodes of pneumonia 
and underwent continuous antibiotic therapy. The patient 
was referred to Mofid's Children Hospital for evaluation of 
her abdominal pain. The patient reported experiencing 
severe abdominal pain localized to the right lower quadrant 
(RLQ). Furthermore, the mother articulated her 
apprehension regarding her child's reduced appetite. The 
patient's bowel habits were noted to be regular, with no 
reported symptoms of diarrhea, constipation, or dysentery 
from the mother. The patient's parents did not furnish any 
medical history pertaining to diabetes or other health 
conditions. During the evaluation, it was observed that the 
patient demonstrated failure to thrive (FTT) and presented 
with a weight that was considerably below the expected 
range for her age. Upon conducting the abdominal 
examination, tenderness and rebound tenderness were 
observed in the right lower quadrant (RLQ) region of the 
abdomen. In order to validate our hypotheses regarding the 
potential diagnoses of appendicitis, DIOS, DKA, 
peritonitis, or pancreatitis in the patient, we performed an 
array of laboratory assessments. These included 
measurements of amylase and lipase levels, a complete blood 
count (CBC), a basic electrolyte panel, venous blood gas 
(VBG) analysis, blood sugar (BS) evaluation, 
ultrasonography, and coagulation studies comprising 
prothrombin time (PT), partial thromboplastin time (PTT), 
and international normalized ratio (INR), along with an 
abdominal series. The tests were conducted to validate the 
precision of our preliminary hypotheses. The findings 
demonstrated that the abdominal series, blood glucose 
levels, venous blood gas analysis, amylase, lipase, complete 
blood count, and metabolic panel fell within the established 
normal parameters. In summary, we have excluded DIOS 
and DKA as possible diagnoses for the patient under 
consideration. Additionally, the abdominal ultrasound 
findings were negative for appendicitis, hepatitis, or 
peritonitis. Given the ongoing pain that showed no 
improvement following 48 hours of admission and the 
inadequate response to standard analgesics, we suspected 
that maybe the reason behind the severe pain in our patient 
is ischemia caused by a vascular abnormality or occlusion. 
So we decided to perform an abdominal CT scan with 
Intravenous contrast and D Dimer to more precisely 
determine the source of the abnormality. The D Dimer test 

                                                           
 

result was 600 (maximum normal range: 200). Furthermore, 
the computed tomography scan demonstrated the existence 
of a thrombus within the mesenteric vein of the patient, 
leading to abdominal pain attributable to ischemia 
secondary to diminished blood flow (see Figures 1 and 2). 
Subsequent to the administration of anticoagulant therapy, 
genetic testing was conducted to investigate the etiology of 
the patient's thrombosis and assess her for potential 
hereditary thrombophilia. Also, we measured the levels of 
homocysteine levels to pinpoint the exact etiology more 
accurately. The result of the homocysteine test was 36 
µmol/L with the maximum normal range of up to 30 
(confirming hyperhomocysteinemia in our patient). The 
results of the genetic testing demonstrated that the patient 
presents with hereditary thrombophilia. The subject 
exhibited identical mutations in the C677T gene, 
characterized by a T/T genotype (see Table 1). The 
validation of genetic testing results was achieved through 
Sanger sequencing. It is important to note that all 
assessments detailed in this report were performed following 
the acquisition of consent from the patient's parents, 
subsequent to a thorough explanation of the associated 
risks, benefits, and procedures involved. The results of the 
genetic testing were communicated exclusively to the 
parents of the patient in question. 
 
Table 1. The table presents the genetic analysis results for our case 

report, detailing the genotypes for three specific polymorphisms: 
Factor II (G20210A), MTHFR C677T, and MTHFR A1298C. The 
individual is homozygous for the wild type (GG genotype) for the 
Factor II (G20210A) polymorphism, homozygous for the T/T 
mutation in the MTHFR C677T polymorphism, and homozygous for 
the wild type (A/A genotype) for the MTHFR A1298C 
polymorphism. 

Explored 
Mutation 

Factor II 
(G20210A) 

MTHFR 
C677T 

MTHFR 
A1298C 

Statue 

Wild type 
homozygous 

(GG 
genotype) 

Homozygous 
mutation 

(T/T 
genotype) 

Wild type 
homozygous 

(A/A 
genotype)1 

 

3. DISCUSSION 

This case report examines atypical causes of abdominal 
pain in pediatric patients diagnosed with cystic fibrosis. 
Identifying the underlying cause of abdominal pain is a 
critical step in formulating an effective treatment strategy 
for these patients. Abdominal pain in patients with cystic  
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Figure 1. The sagittal view of CT scan with contrast of our patient 
showing filling defect in mesenteric vein confirming the diagnosis 
of thrombosis with a red oval. 
 

 
 

Figure 2. The same CT scan with contrast of the patient in the 
transverse view highlighting the filling defect confirming 
mesenteric vein thrombosis with a red circle. 
 

fibrosis is primarily attributed to distal intestinal obstruction 
syndrome, pancreatitis, and liver damage (5,6). This case 
report holds considerable importance as it reveals that, 
contrary to our initial hypotheses, the patient's abdominal 
pain was not linked to the previously identified etiologies. 
The condition's etiology was identified as mesenteric vein 
thrombosis (MVT), a complication arising from 
thrombophilia. Mesenteric venous thrombosis (MVT) is 
associated with significant morbidity and mortality, leading 
to complications such as bowel ischemia and peritonitis. 
This case underscores the importance of evaluating 

hereditary thrombophilia as a potentially rare etiology for 
abdominal pain. This information may encourage 
healthcare practitioners to implement timely interventions 
and engage in evidence-based decision-making concerning 
the optimal therapeutic approach (13).  
A comprehensive analysis has identified over 2000 
mutations within the CFTR gene, each of which has 
implications for the phenotypic manifestations observed in 
patients (1). The F508del mutation represents the 
predominant variant, accounting for more than 70% of 
cystic fibrosis cases (14). Additionally, documentation 
regarding the P5L mutation has been reported from Spain 
(15). Additional mutations, including SCNN1A and 
SCNN1B, may result in symptomatology akin to that 
observed in cystic fibrosis patients. The identified mutations 
have a significant impact on the functionality of the ENaC 
channel (16).  
The management of SMV thrombosis in the population 
affected by cystic fibrosis is complicated by the existence of 
an underlying prothrombotic condition and an increased 
risk of bleeding associated with cystic fibrosis and cystic 
fibrosis-related liver disease (6). The management of the 
condition involves the oral administration of pancreatic 
enzymes, alongside the incorporation of microelements and 
potentiators, including ivacaftor, to improve the chloride 
conductance of CFTR. Furthermore, pharmacological 
agents such as lumacaftor, tezacaftor, and lumacaftor are 
employed to enhance the folding and trafficking processes 
associated with CFTR mutations, particularly the F508del 
variant. Moreover, compounds such as ataluren are utilized 
to enhance CFTR translation (1,17). 
 The relationship between CF and coagulopathy is complex 
and requires further investigation. Patients with cystic 
fibrosis exhibit an increased susceptibility to thrombophilia 
(18). McGivern et al. (2013) report that there is no observed 
impairment in platelet aggregation or P-selectin expression, 
both of which are essential for proper platelet function (19). 
The pulmonary environment in patients diagnosed with 
cystic fibrosis (CF) promotes the establishment of 
Pseudomonas aeruginosa colonization and sustains 
neutrophil viability, consequently resulting in the onset of 
chronic inflammatory processes (20). Mitochondrial 
calcium signaling plays a critical role in the heightened 
inflammatory response observed in cystic fibrosis, wherein 
flagellin from Pseudomonas aeruginosa induces the 
activation of the NLRP3 inflammasome, leading to the 
production of interleukin-1β (21). It is noteworthy that 
various conditions, such as cystic fibrosis, are associated 
with an increased risk of venous thromboembolism due 
to inflammation (22). Ex-vivo investigations of platelets  
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Figure 3. This diagram illustrates the pathways leading to coagulopathy and abdominal pain in cystic fibrosis (CF). 
 
derived from individuals diagnosed with cystic fibrosis (CF) 
demonstrate an elevation in CD62P activity, which is not 
accompanied by a proportional increase in GPIIb/IIIa 
levels. Furthermore, while there is an increase in the platelet-
monocyte complex, there is no corresponding elevation in 
the platelet-neutrophil complex. Furthermore, the 
inhibition of CFTR on platelets results in a reduction of 
lipoxin A4 (LXA4) synthesis, an essential anti-inflammatory 
mediator that plays a significant role in modulating 
inflammation during interactions between platelets and 
monocytes (11). Furthermore, Lindberg et al. documented 
an association between platelet activation and BPI-ANCA, 
also known as anti-neutrophil cytoplasmic antibodies (11). 
In individuals diagnosed with cystic fibrosis, hepatic 
impairment may result in diminished levels of anticoagulant 
proteins, including protein C and S, thereby contributing to 
the development of thrombophilia (6). In patients with 
cystic fibrosis, the incidence of thrombosis is elevated as a 
consequence of impaired vitamin K absorption, a critical 
factor in the synthesis of anticoagulant proteins including 
protein C, protein S, and antithrombin III (18). Research 
indicates a heightened vulnerability to venous 
thromboembolism (VTE) among pediatric patients 
diagnosed with cystic fibrosis (CF) (3). Following 
comprehensive laboratory evaluations and imaging studies 

to rule out pancreatitis and bowel obstruction, CT 
angiography revealed the presence of superior mesenteric 
vein thrombosis. Consequently, the initiation of 
anticoagulant therapy for the patient was undertaken 
without delay.  
Similar instances have been recorded in the existing body of 
literature. In a study conducted by Scott (2020), a case was 
presented involving a 51-year-old individual. Alongside 
genetic mutations, such as Phe508del/Phe508 in certain 
instances and the C677T gene with T/T in our cases, 
additional variations were observed among the subjects. The 
subject in this case did not present any clinical 
manifestations indicative of diabetes, cirrhosis, 
constipation, hemoptysis, or hepatic encephalopathy. 
Nevertheless, despite these differences, certain similarities 
were observed. Both patients were referred to medical 
facilities for evaluation and management of severe, 
persistent abdominal pain. Additionally, the abdominal CT 
scan corroborated that the pain reported by both patients 
was linked to the development of a thrombus in the 
mesenteric vein (6).  
A study conducted by Balfour-Lynn et al. determined that a 
considerable percentage of children diagnosed with cystic 
fibrosis exhibit a thrombophilia abnormality. This finding 
may play a role in the heightened risk of thrombosis 
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observed in these patients, especially in the context of 
utilizing percutaneous long lines and implantable venous 
access devices (TIVADs) (23).  
A study conducted by Williams et al. reported a significant 
increase in the incidence of lupus anticoagulants, as well as 
reductions in protein C and protein S levels among 
pediatric patients with cystic fibrosis when compared to the 
general population. The observed elevation in 
thrombophilic tendency did not correlate with any 
particular cystic fibrosis phenotype and was improbable to 
be exclusively attributable to hepatic dysfunction. 
Notwithstanding the observable thrombophilic propensity, 
the study period did not yield any clinically significant 
thrombotic events, which stands in contrast to findings 
reported in several other studies within the existing 
literature (24).  
The results indicate an increased propensity for thrombosis 
and coagulopathy among patients with cystic fibrosis, 
highlighting the necessity for further research into this 
complex phenomenon. Healthcare professionals must 
remain aware of this potential risk when assessing 
alternative diagnoses for abdominal pain. Table 2 presents 
a summary of the review of literature in this section. Figure 
3 displays a diagram of the relationship between different 
factors that CF leads to abdominal pain due to 
thrombophilic tendency. 
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Table 2. Review of literature on mesenteric vein thrombosis (MVT) in pediatric patients with cystic fibrosis (CF). The table summarizes key 

studies and articles that explore the increased risk of venous thromboembolism (VTE), including MVT, in CF patients. The studies provide 
insights into the gastrointestinal and hematological complications associated with CF, highlighting the predisposition to thrombosis due to 
chronic inflammation, platelet activation, and liver dysfunction, as discussed in the presented case report. 

Author(s) Year Study Focus Key Findings Relevance to Case 

Knight-Perry et al. 2017 
Venous thromboembolism 
in children with CF 

Retrospective study showing 
increased risk factors for VTE in 
pediatric CF patients 

Highlights the importance of 
considering thrombotic events like 
MVT in CF patients with 
abdominal pain 

Scott et al. 2020 
Superior mesenteric venous 
thrombus in CF patients 

Case study of a 51-year-old CF 
patient with SMV thrombosis 

Similar to the case report; points 
out diagnostic challenges and 
treatment strategies 

Lindberg et al. 2018 
Platelet activation in CF 
patients 

Demonstrates increased platelet 
activation and its association with 
thrombosis in CF patients 

Correlates CF-related 
thrombophilia to thrombus 
formation as seen in the case 

Balfour-Lynn et al. 2005 
Thrombophilia in children 
with CF 

Study showing increased incidence of 
thrombophilia in pediatric CF 
patients, linked to catheter use 

Provides background on the 
hypercoagulability in CF patients, 
explaining the risk of MVT in the 
reported case 

McGivern et al. 2013 
Platelet function in CF 
patients 

Identified a defect in platelet granule 
secretion that contributes to an 
increased inflammatory response 

Helps understand the 
inflammatory processes leading to 
thrombophilia in CF patients 
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Arora et al. 2016 
CFTR mutations and 
management 

Pharmacological management of CF 
patients with specific CFTR 
mutations 

Supports genetic testing in CF 
patients, as performed in the case 
to identify thrombophilia 

Branchford & 
Carpenter 

2018 Role of inflammation in 
venous thromboembolism 

Describes how inflammation in CF 
increases the risk of venous 
thromboembolism 

Relevant for understanding the 
inflammatory mechanisms behind 
MVT in CF patients 

Williams et al. 2022 
Thrombophilic tendency in 
pediatric CF patients 

Found elevated levels of lupus 
anticoagulants and reductions in 
protein C and S in pediatric CF 
patients 

Reinforces the importance of 
testing for hereditary 
thrombophilia as done in the case 
report 
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