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Abstract. Small intestine neuroendocrine tumours are becoming increasingly widespread, despite being a relatively 
rare condition. While abdominal computed tomography scans during routine check-up often detect small intestine 
neuroendocrine tumours, many cases are still diagnosed unexpectedly during emergency surgery. This subject is relevant 
because two rare conditions, situs inversus totalis and intestinal malrotation, can also affect the abdominal region thus 
misleading the diagnosis. The purpose of this study was to highlight the case of an acute onset of small bowel obstruction 
caused by neuroendocrine tumour with concomitant presence of situs inversus totalis. Situs inversus totalis usually stays 
asymptomatic, being discovered by chance during imaging, or manifests itself early in neonatal period with obstructive 
features or in old age as acute intestinal obstruction. However, this case is unique as the coexistence of situs inversus totalis 
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extended operative time. K. Eitler et al.  [7] further noted 
that laparoscopic procedures, including transplantation 
and endoscopic retrograde cholangiopancreatography, re-
quired customised preoperative planning and highlighted 
the role of genetic factors influencing laterality, reinforcing 
the complexity of operative interventions in SIT. Together, 
these findings underscored the critical need for heightened 
awareness, detailed imaging, and surgical preparedness 
when managing patients with SIT.

Despite growing documentation of SIT-related sur-
gical difficulties, the literature is still sparse regarding 
standardised guidelines for oncologic management in 
such patients. Particularly underrepresented are studies 
focusing on ileal neuroendocrine tumours in the context 
of SIT. Neuroendocrine tumours themselves are rare and 
often slow-growing, frequently presenting with vague or 
nonspecific symptoms that further complicate diagno-
sis when the anatomy is reversed. The altered lymphatic 
drainage and vascular architecture in SIT patients add 
additional layers of complexity to oncologic staging, yet 
systematic studies exploring these variables are still lim-
ited. Thus, the purpose of this study was to present a rare 
case of ileal neuroendocrine tumour in a patient with SIT, 
emphasising the diagnostic dilemmas and surgical chal-
lenges encountered during clinical management.

Materials and Methods
This case report described the clinical management of a 
rare and complex presentation of SIT with an ileal neu-
roendocrine tumour at a tertiary care centre in Pune, Ma-
harashtra, specifically within the Department of Surgery at 
the Armed Forces Medical College (AFMC). The patient, a 
middle-aged adult, presented with nonspecific symptoms 
including intermittent abdominal pain and vague gastro-
intestinal discomfort. Initial clinical evaluation was con-
founded by the altered anatomical layout characteristic of 
SIT, which significantly deviated from expected symptom 
localisation and clinical findings. This led to delays in es-
tablishing a definitive diagnosis. A comprehensive review 
was conducted, including the patient’s medical history, 
findings from physical examination, results from laborato-
ry investigations, imaging studies, intraoperative observa-
tions, and postoperative outcomes.

Introduction
Situs inversus totalis (SIT) is an uncommon congenital 
anomaly characterised by the complete mirror-image re-
versal of thoracic and abdominal organs. While it may stay 
asymptomatic throughout life, the reversed anatomical 
orientation introduces substantial challenges when clinical 
intervention is necessary, particularly in emergency and 
oncological settings. Diagnostic modalities and operative 
procedures, which are largely standardised to normal an-
atomical configurations, must be reoriented in SIT cases, 
making surgical planning and intraoperative navigation 
more complex. These challenges become especially pro-
nounced when SIT coexists with rare neoplasms such as 
ileal neuroendocrine tumours (NETs). Considering the 
low incidence of both conditions individually, their con-
current presence is exceedingly rare and poorly represent-
ed in clinical literature. As a result, clinicians often rely on 
sparse case reports and limited surgical experience, which 
increases the risk of diagnostic delays, misinterpretation of 
imaging, and intraoperative errors.

Several reports have emphasised the significant di-
agnostic and surgical challenges posed by SIT, particu-
larly when coexisting with intra-abdominal pathologies. 
K.  Ramavathu  et al.  [1] highlighted that SIT is often 
discovered incidentally during imaging for unrelated 
symptoms, with reversed organ orientation leading to 
misinterpretation on radiographs and delayed diagnoses. 
A. Said et al. [2] reinforced the value of clinical vigilance, 
describing a diabetic patient in whom SIT was only rec-
ognised during evaluation for hypovolemic shock, while 
G.  Deshimo  et al.  [3] and J.  Huss-Bawab & L.  Szyman-
ski [4] demonstrated how atypical presentations compli-
cated emergency assessments and postnatal evaluations, 
especially in the presence of other congenital anomalies. 
S. Karki et al. [5] reported a case of SIT, incidentally diag-
nosed during imaging for urinary symptoms, highlight-
ing diagnostic challenges due to its asymptomatic nature 
and emphasising the need for thorough imaging to avoid 
potential surgical or procedural errors stemming from 
unrecognised reversed anatomy.

Surgically, the condition demands considerable ad-
aptation. A.  Tofigh  et al.  [6] reported altered operative 
approaches in SIT patients with acute abdominal condi-
tions, emphasising the need for modified techniques and 

and small intestine neuroendocrine tumours causing acute intestinal obstruction has not been previously reported in 
medical literature. The patient was diagnosed with a case of situs inversus totalis; when evaluated for cause of recurrent 
intestinal obstruction, the patient developed a fresh episode of acute intestinal obstruction while check-up was still 
ongoing and had to be taken up for emergency exploratory laparotomy. Patient underwent segmental small bowel 
resection and stapled side-to-side anastomosis. The real cause for recurrent obstructions was neuroendocrine tumour and 
not preoperatively presumed situs inversus totalis. Despite significant advancements in the treatment and management 
of small intestine neuroendocrine tumours, which improved patient outcomes, diagnosing these tumours continues to 
be a substantial challenge. This study aids in keeping a broader mindset on practical grounds, while concluding cause for 
intestinal obstruction in cases of multiple presumptions
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Non-invasive imaging methods such as abdominal ul-
trasonography and computed tomography (CT) were em-
ployed initially; however, interpretation was complicated 
by the mirror-image reversal of abdominal and thoracic 
organs. While CT scans eventually aided in identifying the 
mass, the diagnostic process was prolonged due to anatomi-
cal disorientation. Endoscopic and nuclear imaging modal-
ities, such as somatostatin receptor scintigraphy (Octreos-
can) and Ga-68 DOTATATE PET-CT, albeit ideal for early 
detection of neuroendocrine tumours, were not utilised in 
the early stages due to limited access, delayed referral, and 
the absence of clinical suspicion of a neuroendocrine neo-
plasm in a patient with atypical anatomical presentation. 
These factors, combined with non-specific symptoms and 
an initial focus on more widespread abdominal patholo-
gies, contributed to the delayed diagnosis.

After establishing the diagnosis, surgical intervention 
was planned and conducted by the primary author of this 
report, who led a multidisciplinary surgical team familiar 
with anatomical variants. The surgical approach required 
careful preoperative planning and intraoperative naviga-
tion, accounting for reversed vascular and intestinal struc-
tures. Intraoperatively, the ileal mass was identified and 
resected with appropriate margins, followed by lymphad-
enectomy and meticulous anatomic orientation to prevent 
iatrogenic injury. The procedure was performed successful-
ly without intraoperative complications. Data for this case 
report was collected retrospectively from the patient’s med-
ical records, surgical notes, histopathology reports, and ra-
diological archives. To ensure completeness and contextual 
understanding, additional qualitative information was ob-
tained through structured interviews with the patient and 
their immediate family members. These interviews provid-
ed crucial insights into the patient’s symptom timeline, di-
agnostic delays, and psychosocial concerns.

Prior to the publication of this case, informed written 
consent was obtained from the patient, including permis-
sion to use relevant clinical, surgical, and imaging data, en-
suring that patient identity stays confidential throughout the 
report. The study was conducted in strict accordance with 
the ethical standards of the Institutional Ethics Committee 
of the Armed Forces Medical College (AFMC), Pune, which 
follows guidelines aligned with national and international 
ethical norms for biomedical research. These standards 
emphasise respect for patient autonomy, non-maleficence, 
beneficence, and justice, and are consistent with the princi-
ples outlined in the Declaration of Helsinki [8], which gov-
erns ethical conduct in research involving human subjects. 
Patient confidentiality was rigorously maintained through-
out the study. No identifying information was disclosed, 
and all clinical images, if included, were anonymised.

Results and Discussion
Female patient, aged 42, symptomatic with recurrent ep-
isodes of abdominal pain, vomiting, and constipation for 
past 2 months, August 2024-September 2024, present-
ed to emergency department on 13 October 2024, with  

aggravation of symptoms since past 3 days and obstipa-
tion for 1 day. History of significant weight loss (10 kg 
over 2 months) was present. On examination, the patient 
was dehydrated and tachycardic; abdomen was distended 
with well-healed Pfannenstiel scar of lower segment cae-
sarean section, 15 years prior; a globular soft mass (approx. 
14×12  cm) felt on the left side of periumbilical region, 
clinically suggestive of clumped small bowel loops. Chest 
X-ray was suggestive of dextrocardia with gastric shadow 
towards left side. Contrast enhanced computed tomogra-
phy (CECT) (Abdomen + Pelvis) revealed SIT with dilated 
jejunal and ileal loops reaching up to 4 cm in diameter. Fo-
cal wall thickening and enhancement was seen at transition 
point in distal ileum 20 cm from Ileo-caecal junction. Bow-
el loops distal to transition point were collapsed (Fig. 1).

Figure 1. CECT showing dilated small bowel loops,  
liver in left hypochondrium,  

and spleen in right hypochondrium
Source: original photo by the authors of this study

Considering significant weight loss with recurrent ep-
isodes of abdominal pain, palpable soft abdominal mass, 
intestinal obstruction was suspected to be caused by ab-
dominal tuberculosis. Patient was taken up for emergency 
exploratory laparotomy due to worsening clinical status 
and feculent nasogastric output. Intraoperative findings 
revealed extensive congenital adhesions throughout the 
abdomen with peritoneal cavity completely encased by 
thick fibrous tissue layer and dense interbowel adhesions 
between small and large bowel. Liver with gall bladder and 
caecum with appendix were visualised in left hypogastrium 
and left iliac fossa, respectively. Two tight strictures, caus-
ing complete obstruction, proximal to ICJ (ileocecal junc-
tion) at approximately 20 cm and 40 cm each, with multiple 
enlarged lymph nodes were visualised in the corresponding 
mesentery segment (Fig. 2).
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The patient was managed with adhesiolysis, resec-
tion of strictured ileal segment, and side-to-side stapled 
ileo-ileal anastomosis. Post-operatively, the patient re-
covered well. Histopathology examination report of re-
sected ileal segment revealed well-differentiated NET, 
grade I (pT3N1) with positive lympho-vascular and 
perineural invasion. Synaptophysin and chromogranin 

Figure 2. Intra op images
Note: a – strictured ileal segment; b – interbowel dense adhesions; c, d – ileal strictures and mesenteric lymphadenopathy
Source: original photo by the authors of this study

were found to be positive. Tumour size was noted to be 
1.5  cm. 1 Mitosis/2  mm2 was also noted. Ki-67 prolif-
erative index was <2%. 2/19 lymph nodes were found 
positive for the tumour (Fig.  3). Post operative Ga-68 
DOTANOC PET-CT showed no focal uptake in post op-
erative site. No abnormal Somatostatin receptor expres-
sion seen (Fig. 4).

Figure 3. Photomicrographs showing tumour in submucosa (A, B), salt and pepper chromatic pattern (C),  
positive for synaptophysin (D), negative for CK20 (E), low Ki-67 index (F)

Source: original photo by the authors of this study

Figure 4. Postoperative Ga-68 DOTANOC PET-CT image showing no focal uptake  
or abnormal SSTR (somatostatin receptor) expression

Source: original photo by the authors of this study
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Patient was discharged in a stable condition with 
no postoperative complications or requirement of adju-
vant therapy. Small intestine neuroendocrine tumours 
(SI-NETs) are rare and slow-growing, often presenting 
diagnostic challenges due to nonspecific symptoms and 
limited anatomical access. Originating from Kulchitsky 
cells, which migrate from neural crest cells, SI-NETs can 
cause intestinal obstruction through peritumoural fibro-
sis, tumour invasion, or desmoplastic reactions, leading 
to bowel kinking, scarring, or ischemia. Prognostic factors 
for SI-NETs include age (<50 years), tumour size (<2 cm), 
duodenal location, TNM staging (T2/N0), and complete 
surgical resection. Mitotic activity and Ki-67 proliferation 
index are also reliable prognostic indicators. Tumour size 
significantly affects the frequency of metastatic disease at 
diagnosis. This case report of a 42-year-old female with SIT 
and SI-NETs causing small bowel obstruction underscores 
the unique diagnostic and surgical considerations involved, 
while reinforcing existing literature on the topic.

The clinical presentation of recurrent abdominal pain, 
vomiting, weight loss, and eventual intestinal obstruction 
in this case aligns with nonspecific symptoms commonly 
reported in SI-NET cases [9]. Weight loss, which is a fre-
quent finding, was significant in present case similar to 
the 60-year-old male patient reported by L. Daraghmeh et 
al.  [10], who experienced appetite loss and significant 
weight loss before diagnosis. Unlike most cases, patient’s 
anatomical variation and SIT posed an additional diag-
nostic challenge, particularly when interpreting imaging 
studies. The diagnostic journey for SI-NETs often involves 
multiple imaging modalities and, occasionally, exploratory 
surgery when non-invasive methods fail to provide clari-
ty. Here, CECT identified small bowel obstruction with 
ileal strictures but could not conclusively determine the 
underlying pathology. This is comparable with findings 
by C. Leal et al. [9], who emphasised the limited utility of 
non-invasive diagnostics in analogous cases, often necessi-
tating surgical exploration. L. Daraghmeh et al. [10] noted 
that diagnosis was only confirmed postoperatively through 
biopsy and histopathological analysis.

Intraoperatively, the extensive adhesions and dense 
fibrosis encountered in the current case intra-operatively 
were suggestive of chronic inflammation, mimicking fea-
tures of abdominal tuberculosis, as noted in other reports of 
obstructive SI-NETs [11-13]. The strictures and lymphade-
nopathy identified during surgery are typical for SI-NETs, as 
also described by H. Behi et al. [11], and highlight the need 
for meticulous surgical resection and lymph node dissec-
tion to achieve optimum disease control. Histopathological 
examination revealed a well-differentiated NET (Grade I) 
with lympho-vascular and perineural invasion. This aligns 
with the report by M. Basendowah et al. [13] of analogous 
histological features in patients with intestinal obstruction 
caused by jejuno-ileal NETs. The low Ki-67 index (<2%) 
observed in this case also corroborates findings from most 
well-differentiated NET cases, which generally exhibit 
low proliferative activity and better prognostic outcomes.

Postoperative management of SI-NETs often involves 
functional imaging and biochemical monitoring to rule out 
residual or metastatic disease. The Ga-68 DOTANOC PET-
CT revealed no abnormal SSTR expression, indicating the 
absence of active disease. This imaging modality is critical 
for staging and surveillance in SI-NET patients, as high-
lighted in reviews by H. Behi et al. [11] and E. Kaçmaz et 
al. [12], who emphasised its sensitivity for detecting recur-
rence and metastases. Surgery continues to be the primary 
treatment for SI-NETs, particularly in cases with obstruc-
tive symptoms. The side-to-side ileo-ileal anastomosis 
performed intra-operatively is consistent with established 
surgical approaches, which have been shown to result in 
low complications and favourable outcomes for well-dif-
ferentiated tumours  [13]. However, as demonstrated by 
E. Kaçmaz et al. [12], outcomes can vary with hospital vol-
ume and surgical expertise, reinforcing the significance of 
treatment in specialised centres.

This case highlighted the value of considering SI-NETs 
as a potential diagnosis in patients presenting with recur-
rent unexplained abdominal pain, weight loss, or intesti-
nal obstruction, regardless of age or unusual presentations, 
such as SIT. While studies like those by C. Leal et al.  [9] 
and L. Daraghmeh et al. [10] predominantly report cases in 
older adults, the relatively younger age of patient in present 
case emphasised the broad age spectrum of SNET pres-
entation. Several case reports have described small bow-
el NETs with varied clinical presentations, findings, and 
histopathological evaluations. C. Leal et al. [9] reported a 
31-year-old woman presented to the hospital with symp-
toms of nausea, vomiting, and acute severe abdominal pain, 
which developed suddenly. Imaging revealed a 2 cm mass 
in the small intestine and a 3 cm mass in the mesentery, 
with histopathological examination confirming invasive, 
well-differentiated Grade  1 NET. In an analogous report, 
L. Daraghmeh et al. [10] discussed a 60-year-old male with 
one month of severe postprandial epigastric pain, loss of 
appetite, and weight loss. Examination identified multiple 
palpable masses approximately 1×2 cm each, located 35 cm 
from the ileocecal valve, with 30  cm of ischemic small 
bowel 70  cm from the valve; histopathology confirmed a 
well-differentiated Grade 1 NET.

C.  Leal  et al.  [9] described a 76-year-old male with 
abdominal distension, flatulence, irregular bowel habits, 
weight loss, and intermittent partial intestinal obstruction. 
Imaging revealed severe dilation of the small intestine, with 
a clear transition point located 60  cm from the ileocecal 
valve, indicating a potential obstruction. Further exami-
nation of the tissue revealed a well-differentiated, Grade 1 
NET in the ileum, measuring 2 cm in diameter. H. Behi et 
al. [11] presented a rephrased version: a 75-year-old man 
presented with severe abdominal pain, vomiting, and bowel 
obstruction. Imaging studies revealed that the obstruction 
was caused by an ileo-ileal intussusception, where a por-
tion of the ileum had telescoped into another section, in the 
distal ileum, approximately 80 cm from the ileocecal valve. 
The intussusception was associated with a neoplastic lesion 
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and enlarged, hardened mesenteric lymph nodes. Histo-
pathological examination confirmed the presence of an in-
vasive, well-differentiated Grade 1 NET. M. Basendowah et 
al. [13] documented a case of a 75-year-old man who ex-
perienced recurring paraumbilical colicky pain, vomiting, 
abdominal distension, and changes in bowel habits over a 
period of six months. Further investigation revealed two 
masses in the mid-ileum, attached to the small bowel mes-
entery, located 2.5 meters from the duodenojejunal flexure. 
These masses were identified as Grade 1, well-differentiated 
NETs originating in the mid-ileum.

The case contributes to the existing literature by high-
lighting the crucial need for clinicians to consider NETs in 
the differential diagnosis of patients presenting with acute 
abdominal symptoms, thereby maintaining a high index of 
suspicion [14, 15]. The involvement of mesenteric vessels, 
as seen in the case, was reported by E. Swafford & D. Mag-
ge  [16], reinforcing the potential for NETs to complicate 
mesenteric blood flow and lead to ischemia. F.  Butz  et 
al.  [17] underlined the critical role of surgical manage-
ment in small bowel NETs. This case reflects these findings, 
demonstrating successful resection with clear margins, 
which continues to be a cornerstone of treatment. Howev-
er, controversies persist regarding surgical approaches in 
patients with metastatic disease. K. Søreide et al. [18] argue 
for resection even in cases of liver metastases, provided pa-
tients are fit for surgery, while Y. Peng et al. [19] advocate 
for personalised management strategies based on survival 
prediction models. The case calls within the paradigm of 
primary tumour resection in nonmetastatic disease, sup-
porting the value of individualised treatment planning.

The study highlighted the overlap in imaging and 
clinical features between NETs and other rare conditions, 
such as Castleman disease or intussusception secondary 
to malignancy. K.A. Manjesh et al.  [20] also underscored 
the diagnostic complexity and the need for multidiscipli-
nary input. The CECT imaging accurately identified the 
underlying pathology, emphasising the role of advanced 
imaging modalities in early diagnosis. L. Chang et al. [21] 
provided insights into prognostic factors for NETs, identi-
fying tumour grade, stage, and surgical intervention as sig-
nificant determinants of survival. The case aligns with this 
evidence, illustrating favourable outcomes following early 
intervention and complete tumour resection. According to 
E. Bosch et al. [22], the growing use of endoscopic and mini-
mally invasive techniques marks a significant breakthrough 
in the diagnosis and treatment of small bowel NETs. Al-
though these methods were not employed, they hold prom-
ise for enhancing preoperative localisation and managing 

rare complications, such as variceal bleeding or obstruc-
tion, ultimately leading to improved patient outcomes.

These cases highlighted the varied presentations of 
small bowel NETs, ranging from acute pain to chronic 
symptoms like bowel obstruction and weight loss. De-
spite differing presentations, the histopathological findings 
consistently indicate well-differentiated Grade 1 tumours, 
underscoring the significance of thorough evaluation for 
prompt diagnosis and management.

Conclusions
The case illustrated the significance of considering alterna-
tive or coexisting causes in patients with known congenital 
anomalies presenting with intestinal obstruction. It empha-
sised the need for thorough evaluation, as rare pathologies 
such as SI-NET may be masked by more apparent but inci-
dental conditions like SIT. The presented publication was a 
report of unique and unprecedented case of SIT in a patient 
with a SI-NET located in the distal ileum, who presented 
with the rare symptom of acute intestinal obstruction due 
to bowel stricturing caused by the primary tumour. This 
case highlighted the role of maintaining a high index of sus-
picion for NETs in patients, particularly younger individ-
uals, presenting with small bowel obstruction. Due to the 
growing incidence of NETs in small intestine, possibility of 
keeping it as a differential diagnosis, apart from widespread 
causes of obstruction like abdominal TB, postoperative ad-
hesions, Ladd’s band associated with malrotation of gut in 
SIT, is crucial in leading to complete evaluation, correct de-
finitive surgical management, faster postoperative recovery, 
and decreased morbidity. Due to the rarity of such cases, 
documenting the clinical presentation, diagnostic process, 
and management approach provides valuable insights that 
can inform future treatment strategies and diagnostic pro-
tocols for patients with SIT. This case report can enhance 
healthcare professionals’ ability to deliver accurate and 
prompt care, ultimately improving patient outcomes. It also 
promotes further research and invention of better diagnos-
tic modalities that will help in distinguishing the real insult 
from other concomitant factors present at the same time.
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Situs inversus totalis з нейроендокринною пухлиною клубової 
кишки: діагностична та хірургічна проблема
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Анотація. Нейроендокринні пухлини тонкої кишки набувають все більшого поширення, незважаючи на те, 
що є відносно рідкісним захворюванням. Хоча комп’ютерна томографія черевної порожнини під час планових 
обстежень часто виявляє нейроендокринні пухлини тонкої кишки, багато випадків все ще діагностуються 
несподівано під час невідкладної хірургічної операції. Ця тема є актуальною, оскільки два рідкісні стани, 
situs inversus totalis і мальротація кишечника, також можуть впливати на абдомінальну ділянку, тим самим 
вводячи в оману при постановці діагнозу. Метою цього дослідження було висвітлити випадок гострого нападу 
непрохідності тонкої кишки, спричиненої нейроендокринною пухлиною з супутньою наявністю situs inversus 
totalis. Зазвичай situs inversus totalis протікає безсимптомно, будучи випадково виявленим під час візуалізації, 
або проявляється в ранньому неонатальному періоді з обструктивними ознаками, або в похилому віці у вигляді 
гострої кишкової непрохідності. Однак цей випадок є унікальним, оскільки в медичній літературі раніше не 
повідомлялося про співіснування situs inversus totalis і нейроендокринних пухлин тонкої кишки, що спричиняють 
гостру кишкову непрохідність. У пацієнта був діагностований situs inversus totalis; під час обстеження на предмет 
рецидивуючої кишкової непрохідності у нього розвинувся новий епізод гострої кишкової непрохідності і його 
довелося госпіталізувати для проведення екстреної діагностичної лапаротомії. Пацієнту виконали сегментарну 
резекцію тонкої кишки та наклали степлерний анастомоз «бік у бік». Справжньою причиною рецидивуючої 
непрохідності була нейроендокринна пухлина, а не передопераційна підозра на situs inversus totalis. Незважаючи 
на значний прогрес у лікуванні та веденні нейроендокринних пухлини тонкої кишки, який покращив результати 
лікування пацієнтів, їхня діагностика й надалі залишається значною проблемою. Це дослідження допомагає 
підтримувати більш широке мислення на практичному рівні, одночасно встановлюючи причину кишкової 
непрохідності у випадках, коли є кілька припущень

Ключові слова: кишкова непрохідність; аденокарцинома; мальротація; туберкульоз черевної порожнини; 
тонка кишка; невідкладна хірургія
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