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ABSTRACT 

Introduction: Situs inversus totalis (SIT) is a rare congenital anomaly where the thoracic and abdominal organs are 

transposed. Reversed hepatobiliary anatomy can result in nonclassical symptoms and creating problems in diagnosis and 

increasing technical complexity of cholecystectomy.  

Case Presentation The case of a 33-year-old female patient was presented with gradually increasing pain in the left 

hypochondrium, accompanied by nausea without vomiting and without clinical evidence of peritoneal irritation. A physical 

examination showed that the left hypochondrium was tender to palpation and that a left-sided Murphy sign was positive. 

Laboratory studies were in normal range, such as renal study, coagulation studies and the pancreatic profile. Ultrasonography 

revealed a left-sided liver and a gallbladder with calculi, with a wall thickness of 3 mm. An open cholecystectomy was done 

using an incision of about 7 cm in the supraumbilical midline. The left liver and gallbladder were verified by operative 

exploration. The gallbladder was part intrahepatic, 4 x 5 x 6 cm, thick-walled, and had one calculus; the appearance of the 

operative specimen was graded as Parkland III. The cystic duct and cystic artery were identified, ligated and divided without 

any intraoperative complications by carefully dissecting the triangle of the reversed Calot. 

Conclusion:During cholecystectomy in patients with SIT, it is important to have tested the reversed hepatobiliary anatomy 

and to be mindful of the cystic duct and the cystic artery. One size does not fit all; anatomical findings should be used to plan 

surgery, not vice versa. 
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INTRODUCTION 

SIT is a very uncommon congenital defect characterised by the transposition of thoracic and abdominal organs and is not 

suspected to predispose to the gallstone disease (1). But it can change the localisation of the symptoms and make the diagnosis 

and surgical treatment difficult. Even though the condition itself does not predispose to an increased risk of cholelithiasis, 

reversal of the hepatobiliary anatomy can render a traditional clinical interpretation unreliable and can postpone the 

identification of biliary disease (2). Under normal circumstances, the pain should be located in the right upper abdomen since 

liver and gallbladder are typically located on the right. Pain in patients with reversed hepatobiliary anatomy is usually in the 

left upper quadrant or left hypochondrium, but epigastric or right-sided pain has also been reported (3). About one in ten 

reported patient might report right-sided pain regardless of left-sided gallbladder. Therefore, location of pain should be 

considered along with imaging, and not as a way of ruling out biliary disease or the existence of an anatomical variation. 

There are surgical issues in the treatment of gallstone disease in SIT. In numerous case reports laparoscopic cholecystectomy 

has been done successfully, but with changes in the team positions, use of instruments and dissection technique. A systematic 

review and meta-analysis involving 121 patients corroborated procedural feasibility, but demonstrated that the evidence at 

hand was confined to single case studies and small case series as opposed to comparative studies (4). It has also been 

previously performed in patients with SIT through open cholecystectomy which should not be offered as a new or first 

measure (5). The case at hand is still clinically pertinent since reversed hepatobiliary anatomy was seen in conjunction with 

a partially intrahepatic gallbladder, necessitating the intentional exposure and localization of the structures in the triangle of 

Calot which was reversed. The intention of this manuscript is to present the clinical presentation, confirmed anatomical 

observation, operative treatment and reported immediate outcome of a patient with cholelithiasis, as well as put an accent on 

patient-specific anatomical examination and attentive identification of the cystic duct and cystic artery. 

METHODOLOGY 

This single-patient case report was prepared with the help of available clinical, laboratory, imaging, operative and immediate 

postoperative records. Reporting was evaluated in accordance with the CARE guidance, which suggests the open reporting 

of patient information, clinical findings, diagnostic assessment, intervention, outcomes, follow-up, patient perspective and 

informed consent (6). The patient was a 33-year-old female with no prior surgical history, who presented on 21 March 2026 

with increasingly severe abdominal pain, mostly left hypochondrial, and was accompanied by nausea. The presenting 

symptoms, pertinent history, physical examination, lab tests, ultrasonographic results, surgery and the immediate 

postoperative period were reviewed in the available record. There is no personal information that is directly identifying in 

the manuscript. Due to the fact that this report is founded on a single clinical case and does not provide any group comparison, 

the sampling procedure or statistical analysis, its methodology is descriptive instead of experimental. Data not included in 

the provided record was defined as unavailable and was not recreated or considered a negative clinical finding. 

Diagnostic evaluation consisted of clinical evaluation, laboratory tests and abdominal ultrasound (7). The physical findings 

were taken into account along with the location, course and characteristics of the pain. The lab record available consisted of 

renal, coagulation, pancreatic profile, prothrombin time, international normalised ratio and blood glucose. The results were 

evaluated during the perioperative examination, although the normal laboratory results were not regarded as an independent 

indication of the absence of inflammation of the gallbladder. The ultrasonography was examined regarding the anatomical 

location of liver and gallbladder, the existence of gallstones and the gallbladder-wall thickness. It reported a left-sided liver, 

gallbladder calculi and wall thickness of 3 mm; it did not mention calculi in the liver. The provided clinical content did not 

include any thoracoabdominal-computed-tomography or magnetic-resonance results. Thus, the report is based on the 

mentioned ultrasonographic and operative abdominal results and does not present any new radiological characteristics, which 

were not reported. 

The combined symptoms, physical examination and imaging results were used to make the clinical diagnosis. The clinical 

history reported the presence of cholelithiasis in the context of reversed abdominal anatomy and named the disease SIT. 

Operative exploration and abdominal ultrasonography confirmed a left sided liver and gallbladder. Nonetheless, in the 

provided documentation, there was no thoracic imaging that proved the presence of the mirror-image transposition of the 

thoracic organs. This difference is significant since SIT refers to total transposition of thoracic and abdominal viscera; 

confirmation of thoracic should thus be verified in original medical record prior to submission. The operative record was 

examined regarding the approach to the surgery, incision, location of the abdominal organs, size and appearance of the 

gallbladder, Parkland grade, estimated blood loss, drain placement and identification of the cystic duct and cystic artery. The 

dissection of the triangle of the reversed Calot was of particular interest since the direct identification of these structures was 

the key technical aspect that was reported during the operation. 

The immediate postoperative record was reviewed for clinical stability, pain control, tolerance of oral intake, passage of 

flatus and documented complications. The record indicated stable vital signs, pain under control, oral tolerance and proper 

flatus passage, and no immediate complication. The material provided to prepare the report did not include histopathological 

findings, length of stay, discharge date, Penrose-drain output, date of drain removal and long-term follow-up and thus was 
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not inferred. In the same way, there was no laparoscopic attempt history, open surgery conversion, liver biopsy or other 

surgery recorded. These were handled as undocumented issues, as opposed to events that could be claimed to have happened 

or not. By doing so, this method maintains the difference between an explicitly documented negative result and data that is 

simply missing, thus restricting the findings to the confirmed perioperative data. 

RESULTS 

The patient was characterized by gradually increasing pain in the abdomen mainly located in the left hypochondrium with 

nausea but no vomiting or peritoneal irritation. Physical examination showed that on deep palpation of the left 

hypochondrium there was tenderness and a positive left-sided Murphy sign. The site of the symptoms corresponded to the 

later recorded left-sided hepatobiliary anatomy. Laboratory tests were reported within normal ranges. Prothrombin time was 

11.8 seconds, international normalised ratio was 1.03 and blood glucose was 108 mg/dl. The rest of the coagulation tests and 

the pancreatic profile were also reported to be within normal limits, as well as renal function. Such findings give the 

biochemical context of the case at hand; but the source record lacked values of inflammatory-markers and adequate 

laboratory description to warrant or rule out acute cholecystitis alone. The results were thus combined with the clinical 

examination, ultrasonography and operative observations instead of being applied to give an inflammatory diagnosis that 

was not supported. 

The ultrasonography of the abdomen revealed a left-sided liver and a gallbladder with calculi; no calculi were found in the 

liver. The gallbladder wall was 3 mm. A single measurement of 3 mm is not sufficient to diagnose acute cholecystitis, as the 

diagnosis must incorporate local signs, systemic inflammatory results and typical imaging results instead of depending on a 

single wall measurement (7). The patient also presented with a positive left-sided Murphy`s sign and operative exploration 

reported thickened gallbladder walls and Parkland grade III anatomy. However, inflammatory lab values, full range of 

diagnostic imaging findings and histopathology results were not provided in the provided record. Acute or chronic 

cholecystitis therefore cannot be categorically either confirmed or excluded in the given documentation. The report rightfully 

maintains cholelithiasis as the supported diagnosis and offers the operative descriptors as findings but does not translate them 

to an unproven pathological diagnosis. This difference prevents exaggeration of what can be determined based on the 

evidence we have. 

The open cholecystectomy was done using a supraumbilical midline incision with a length of about 7 cm. There was no prior 

laparoscopic attempt or conversion reported. Surgical exploration revealed that the liver and gallbladder were on the left. 

The gallbladder measured 4 × 5 × 6 cm, partially intrahepatic, thickened wall and contained one calculus. The operative 

appearance was graded as Parkland grade III. These results outline the confirmed abdominal anatomy and the complexity of 

the operation without suggesting that the operation had started laparoscopically or that the gallbladder had several stones. 

Open cholecystectomy was the selected operative approach. 

Moving into the anatomical reversal entailed a conscious adjustment in the orientation of the surgeon in the dissection 

process. Exposing the reversed Calot's triangle was carefully performed to identify the cystic duct and the cystic artery. They 

were both identified, ligated and divided without any reported intraoperative complications. This was done with an estimated 

blood loss of 50 mL. A Penrose drain was placed at the end of the operation. 

The operative report revealed a left-sided liver and gallbladder complex, a partially intrahepatic gallbladder and one 

gallbladder calculus. It did not report liver calculi, a liver biopsy or an additional anomalous junction. The clinically 

significant difference was the inverted hepatobiliary orientation with the partial embedding of the gallbladder within the 

liver. Once the cystic duct and cystic artery were identified, ligated and divided, the cholecystectomy was done without any 

reported intraoperative complication. The loss of blood was estimated at 50 mL, and a Penrose drain was inserted to prevent 

complications. The patient was clinically stable, her pain was satisfactorily controlled, she was able to tolerate oral intake 

and pass flatus during the documented immediate postoperative period. No acute complication was reported. These results 

indicate a good early outcome following the open procedure, though they do not prove the lack of delayed complications 

beyond the time frame of the record. 

The available clinical documentation did not include any histopathological report, length of stay, date of discharge, Penrose-

drain output, date of drain-removal or long-term follow-up. In line with this, the findings are limited to the intra-operative 

and immediate postoperative periods and cannot be taken as the indication of long term benefit. The patient was reported to 

be stable during the recorded recovery, and her pain was manageable, she could tolerate oral food and flatus. There was no 

postoperative complication right after the operation. During the operation, the cystic duct and cystic artery were found, 

ligated and divided with no reported adverse event, and the estimated loss of blood was 50 mL. A Penrose drain was placed 

at the end of surgery. Adhesions, delayed haemorrhage, bile leakage, drain-related events or other late outcomes were not 

recorded in the record; thus, the manuscript neither confirm nor excludes these late outcomes. This wording clearly 

distinguishes the favourable documented immediate course from outcomes that could not be assessed. 

The reported results reveal a positive immediate postoperative outcome following open cholecystectomy, yet the data is not 

enough to conclude on the overall outcome of the postoperative period. Histopathology results of the gallbladder specimen 

were also not provided; therefore, histopathology cannot be used to confirm or exclude acute or chronic cholecystitis. The 
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fact that the dataset does not include a report does not prove that histopathological examination was not conducted. Similarly, 

the documentation that can be used to prepare the manuscript does not allow evaluating the specific duration of stay, the date 

of discharge, subsequent laboratory results, Penrose-drain volume or the date of drain removal. There was also no long-term 

clinical follow-up. These restrictions do not allow evaluation of delayed postoperative complications, recurrent biliary 

symptoms, wound outcomes, drain-related issues or other clinically significant events post-discharge. The given outcome is 

thus confined to the stable vital condition, sufficient pain management, the possibility to consume orally, the presence of 

flatus and the lack of complications observed in the immediate postoperative observation period. 

The postoperative history records that the surgical procedure was done with no intraoperative complication and that the 

patient was stable clinically, was able to take oral food, was able to control pain and had flatus. It does not record a bowel 

movement, lactate concentration or an evaluation of hypovolaemic shock; this should not be included. The confirmed results 

show positive short-term outcome but not an evidence of long-term treatment success. As demonstrated in the case, open 

cholecystectomy was possible in this case even with reversed hepatobiliary anatomy and a partially intrahepatic gallbladder. 

Its interpretation should fall within the scope of a single-patient case report. There is no comparative information on the 

relative safety or efficacy of open and laparoscopic cholecystectomy, and no information on long-term morbidity or quality 

of life can be determined without the follow-up data. Clearly defining these limits gives the report more strength because the 

conclusions will be based on the clinical evidence recorded and not on missing measurements or speculations regarding the 

later recovery. 

DISCUSSION 

Reversed hepatobiliary anatomy is concerning because it is very important to recognise this anomaly when assessing patients 

with atypical biliary symptoms (8). Left hypochondrial pain may be an important clinical clue to SIT when the liver and 

gallbladder are located on the left. However, symptom location is not sufficiently specific to establish the diagnosis because 

patients with SIT may present with epigastric, right-sided or other non-classical symptoms (9). In the present patient, the 

left-sided symptoms were consistent with the left-sided liver and gallbladder subsequently identified by ultrasonography and 

confirmed during surgical exploration. One of the main difficulties in doing SIT is changing the familiar anatomical 

relationships. The surgeon uses known associations between the liver, gallbladder, cystic duct, cystic artery and Calot's 

triangle during standard cholecystectomy. Thus, conscious adaptation of the anatomical and visuomotor orientations is 

essential for a safe dissection in SIT, and the exposure and identification of the cystic duct and the cystic artery is a crucial 

step (10). 

Various case reports have reported successful laparoscopic cholecystectomy in SIT. Alam and Santra reported that the 

operation is possible when the position of trocars, team position and instrument handling are adjusted to mirror-image 

anatomy (11). A larger systematic review also supported feasibility, but was originally based on case reports and small series, 

thus cannot prove superiority to open surgery (4). The operative methodology must be based on the anatomy of the patient, 

clinical conditions, experience of the surgeon, resources at hand and perceived safety and not the perceived universal 

preference. The present patient had an open cholecystectomy, with no immediate complication reported. Nevertheless, the 

provided document does not mention the reason why the open method was chosen over laparoscopy. It would then be 

improper to retrospectively attribute this decision on technology constraints, preference of the surgeon, institutional practice 

or expected complexity. The prior reports indicate that open cholecystectomy also plays a recognised role in the selected SIT 

cases especially where the technical or anatomic conditions dictate that an open operation is suitable (12). 

This case cannot be referred to as the first open cholecystectomy in a patient with SIT since the open procedures in such a 

situation have been already reported (5,12). Its clinical significance rather consists in the combination of reversed 

hepatobiliary anatomy, partially intrahepatic gallbladder and meticulous dissection of the inverted Calot triangle. 

Localisation, mobilisation and exposure of the gallbladder may be complicated by a partial intrahepatic location which can 

be complex to locate and may need further preoperative or intraoperative anatomical evaluation when detected (13). In the 

current case, the recorded variation necessitated deliberate reorientation of the reversed anatomy. Pre-ligation and pre-

division identification of the cystic duct and cystic artery and no reported intraoperative complication. This contributes to 

the principle that safe biliary dissection relies on direct identification of significant structures as opposed to assuming that 

they are placed in their characteristic locations. The literature that discusses the critical view of safety also focuses on the 

identification of an aberrant anatomy and total exposure prior to the division of ductal or vascular structures (14). 

Diagnostic interpretation is to be cautious. Positive Murphy sign is a warning sign of inflammation of the gallbladder, but 

not enough to make a diagnosis of acute or chronic cholecystitis. Here, the laboratory tests that were obtained were within 

normal limits, ultrasonography showed a 3-mm gallbladder wall and the inspection at the operation reported thickened walls 

and Parkland grade III anatomy. There were no histopathological results, and thus, acute or chronic cholecystitis cannot be 

either confirmed or ruled out pathologically. Operative grade is a description of operative appearance and difficulty; it is not 

intended to replace a complete clinicoradiological or histopathological diagnosis. The anatomy of the SIT has been recorded 

as such, and the abdominal ultrasonography and operative findings only show the left liver and gallbladder. Since SIT is 

specifically used to refer to mirror-image transposition of both thoracic and abdominal viscera, the original record must be 
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verified with chest imaging or other documentation of thoracic involvement prior to publication (15). Unverified thoracic 

findings must not be put forward to corroborate the terminology. 

There are a number of strengths of the case. It gives definite operative measurements, describes the left-sided liver and 

gallbladder, records the partially intrahepatic location and explains intentionally identifying the cystic duct and cystic artery. 

It also documents the reported immediate postoperative outcome without providing a single case as a comparative evidence. 

These facts provide a useful illustration of how direct anatomical identification may be useful in cholecystectomy when the 

standard orientation is inverted. Important limitations remain. An individual patient report will not be sufficient to provide 

comparative effectiveness and evidence the superiority of open versus laparoscopic cholecystectomy (16). There was no 

histopathology available, so it is unable to further characterise the gallbladder specimen or clear up whether it was acute or 

chronic inflammation. The provided documentation does not include the full discharge course, drain-management details 

and long-term follow-up as well. In addition, the explanation of why an open approach was chosen was not documented and 

thoracic imaging to confirm complete situs inversus was not provided. The conclusions should be limited thus to the 

confirmed abdominal anatomy, operation and good immediate recovery. 

One of the most important reporting problems is the difference between an absence of information and a negative finding 

recorded. The lack of histopathology, long-term follow-up or drain-management records of the material provided does not 

indicate that an examination or subsequent care was not performed; it merely indicates that the information could not be 

obtained to complete this report (17). To this end, the manuscript presents these items as limitations and not transform them 

into unfavorable clinical outcomes. This is the same rule as the choice of open cholecystectomy. The decision should not be 

hindsight excused as being due to equipment unavailability, preference of the surgeon, institutional practice or expected 

complexity of the operation. Clear distinction of observed results, negative results and unreported data enhance the validity 

of a case report and allow readers to know precisely what the case can substantiate. The justified conclusions in the current 

report are related to the clinical appearance, left-sided hepatobiliary anatomy, partially intrahepatic gallbladder, reported 

open operation and immediate postoperative history. 

The CARE guidance suggests full reporting of the clinical course, diagnostic evaluation, treatment intervention, outcome, 

follow-up, informed consent and, where feasible, the patient perspective (6,18). Informed consent to publication should be 

clearly written and not implied based on presence of a case report. In case the viewpoint of the patient was not taken, the 

manuscript ought to indicate the same instead of making one on behalf of the patient. The target journal also requires 

declarations related to ethics approval or ethics exemption, publication consent, conflict of interest, funding, author 

contributions, data availability and acknowledgements, which should also be included in the final submission. They do not 

replace clinical evidence, but they are required in order to report in a transparent and ethically complete manner. They are 

particularly significant here as the case reports about a rare anatomical arrangement and an operative method where the 

rationale of the initial decision and the long-term follow-up had not been provided. Unambiguous statements and evidentiary 

limits will enable the practical surgical lesson in the report to be interpreted without exaggerating the diagnosis, management 

reason or result. 

The general healthcare studies show that the implementation of new clinical technologies is conditional upon the willingness 

of clinicians, their professional knowledge and institutional preparedness. Such considerations might be invoked in the event 

that artificial intelligence, electronic health records or electronic decision-support systems are implemented in future to 

recognize unusual anatomical deviations and aid preoperative planning [19,20,21]. However, these technologies are not to 

substitute but to supplement direct imaging, clinical judgement and careful intraoperative identification. 

CONCLUSION 

Situs inversus should be considered when a patient presents with biliary symptoms in an unusual location, including the left 

hypochondrium. Reversed hepatobiliary anatomy was central to the diagnosis and operative management in the present case. 

After careful exposure of the reversed Calot's triangle, the cystic duct and cystic artery were directly identified, ligated and 

divided without a reported intraoperative complication. Open cholecystectomy was completed, and the documented 

immediate postoperative course was favourable, with stable vital signs, adequate pain control, tolerance of oral intake and 

passage of flatus. The partially intrahepatic location of the gallbladder represented an additional variation that could 

complicate exposure and mobilisation. This finding shows why patients with reversed anatomy should not be managed by 

simply applying a mirror image of assumed normal relationships. Instead, the anatomy actually encountered should guide 

dissection and operative decisions. The principal lesson is that careful preoperative and intraoperative assessment, optimal 

exposure and direct identification of the cystic duct, cystic artery and Calot's triangle are essential when hepatobiliary 

orientation is reversed. This case demonstrates feasibility of open cholecystectomy in one patient; it does not establish that 

open surgery is superior to laparoscopy. The conclusion is therefore limited to the value of recognising anatomical variation 

and performing meticulous, structure-based dissection. 
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