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Complex Case of Tertiary Peritonitis with Intestinal Fistulas and Stomal
Retraction: A Surgical Challenge

Emzar Pipia!?, Giorgi Asatiani'?, Nika Khetagurova!

Thilisi State Medical University; 2First University Clinic of TSMU

Abstract

Management of tertiary peritonitis, complicated with picture of “frozen abdomen”, anterior wall
fistulas and anterior abdominal wall defects developed after previous surgical interventions, can be so
challenging and lead to unpredictable problems, which are discussed in our case report. We present a
complex surgical case of a 44-year-old male patient with a 10-year history of Crohn’s disease. Patient
underwent several surgical interventions, including hernioplasty, appendectomy and resection of
bowel obstruction with terminal jejunostomy formation. Our case report highlights the way surgeons
can solve problem with tertiary peritonitis in conditions of presence of high amount of comorbidties

and which complications it can cause.

Introduction

Nowadays “frozen abdomen” presents as one of the most complicating and ill-structured surgical
conditions. There is relatively small number of described cases of “frozen abdomen” that’s why there
are no specific guidelines how to manage such patients, so every case is unique. Only 0.5- 3% of

laparotomies leas to performing of “frozen abdomen” [1]

and in every single case surgeon should find the most justified and rational decision, taking as a basis

the principles of personalized approach to every patient with such a problem.
Case presentation

I want to introduce a clinical case report of tertiary peritonitis with intestinal fistulas and stomal

retraction, which became a complication after surgical intervention because of intestinal obstruction.
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Patient, male, 44 years old, arrived in ER of Tbilisi First University Clinic in severe condition. Before
this patient was treated in clinic in Telavi. He arrived in that clinic’s ER after what he was operated
because of adhesive obstruction. Postoperative period was complicated by intestine perforation what
has led to relaparotomy. However intraoperatively the inflammatory process was diagnosed so it has
been decided to conduct a jejunostomal formation. It has been conducted on 02 of November 2024.
After presentation of postoperative complications, he was transferred to reanimation, where stayed for

48 days. He arrived in our clinic on 11 of December 2024 in severe condition.
On arrival he was diagnosed with following conditions:

Acute peritonitis (tertiary) - ICD K65.0
Perforation of intestine (nontraumatic)- ICD K63.1
Fistula of intestine — ICD K63.2

Jejunostomy malfunction — ICD K91.4

* & & o

During initial examination recognized postoperative wound which is unfolded on 15 cm (Fig. 1). In
depth was considered the picture of “frozen abdomen”. The end jejunostomy was recognized in left
flank, which was complicated with mucocutaneus separation and retraction. Colostomy bag is absent,

and stoma is covered with gauze bandage.

Fig. 1
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Blue arrow- picture of frozen abdomen; Purple arrow- one channel jejunostomy covered by gauze
bandage; green arrows- wide holes on skin with purulent exudate; yellow arrow- mesh after

hernioplasty.

There are also wide holes, 4 on both sides of the wound, from which purulent exudate was draining.
Deep in the wound multiple intestinal fistulas and infected mesh after hernioplasty were considered.
Skin of anterior abdominal wall and subcutaneous fat tissue were edematous and infiltrated. In affected
zone the skin was macerated, and picture of contact dermatitis was expressed which was spread on the

left flank right up to lower back.
Blood analysis showed following inflammation markers:

LEUK- 23.14
PCT-7
CRP- 84
HCT-29.4

* & & o

CT of abdominal cavity confirmed existing of multiple fistulas. Radiologist also confirmed impossibility
of visualization the border between loops of small intestine and anterior abdominal wall, what approves

picture of “frozen abdomen” that was diagnosed earlier. (Fig.2, A and B)

(A)
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(B)

Fig. 2 (A) and (B)

CT scan showing the impossibility of visualization the border between loops of small bowel and

anterior abdominal wall.

After performing all the diagnostic examinations surgeons made a decision to conduct a surgical

intervention.

Steps of operation:

* & & & o o

Access: Relaparotomy, incision 25-30 cm, sutures from previous operation were taken off.
Bacteriological sample was taken.

The wound has been rinsed out with antiseptic solution.

Infected, contaminated, and infiltrated wound edges were revised.

Insufficient stoma was removed.

After mobilization of distal part of jejunum, the intestinal clamp was applied; the part of
intestine with earlier created stoma was removed.

After debriment of stoma, challenging synechiolysis was conducted.

During the synechiolysis, distal end of jejunum and proximal end of the ileum have been
mobilized and resected.

The remaining distal part of ileum (approximately 1m) dressed and sealed tightly.
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¢ After mobilization of proximal end of jejunum (approximately 1m) brought out through a pre-
prepared opening in the left mesogastrium. A single-barrel stoma was formed.
Enterotomy was performed, accompanied by the release of a large amount of chyme.
Repeated abdominal cavity irrigation was performed. Hemostasis was achieved.
Drains were placed:
One silicone drain was exteriorized through a counteropening in the left flank into the left
lateral gutter.
One silicone drain was exteriorized through a counteropening in the right flank into the right
lateral gutter.

¢ The laparotomy wound was closed using interrupted sutures. (Fig.3,4)

Fig. 3

Fistulas on resected part of intestine (postoperative photo)
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Fig. 4

Blue arrow- new stoma; purple arrow- the previous place of stoma and skin defect, closed with
interrupted sutures; green arrow- restored edges of wound with interrupted sutures; yellow arrow- 4

drainages exteriorized through a counteropening on the left and right flank.

As preoperative antibiotic therapy was chosen Ceftriaxone in combination with Metronidazole as
common therapy for emergency cases according to guidelines. Bacteriological sample which was taken
during operation showed growth of E.coli and Candida spp. Thus, after antibioticogramma he was

treated with combination of Vancomycin, Meropenem, Colamicine and Fluconazole.

After operation patient spent 4 days in ICU and on the 5th day was transferred to surgical department.
The patient was discharged on 17th day after arrival.

On 22th of January 2025 arrived in our clinic in ICU department because of intestinal malabsorption

and pneumonia, complicated with acute kidney and liver failure, shock and anuria. His condition did
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not require surgical management. He was provided with conservative treatment. After improvement

of his condition, he was discharged from our clinic on 7% day.

On 11th of March, we conducted reconstructive operation, during which we liquidate stoma and

formed entero-entero anastomosis.

On the 7th day the patient was discharged in satisfactory condition. Now patient returned to his usual

daily activity. (Fig.5)

Fig. 5

Postopertaive picture of fully healed wound after reconstructive operation in 2 months.
Discussion:

Reasons

As we mentioned, the “frozen abdomen” is one of the most unsolvable surgical problems. The reasons
of such a catastrophe for both patients and surgeons is a result of open abdomen. In 2013 Lopez-Cano

et al. Suggested a concept of “acute postoperative open abdominal wall” (acute POAW) [2]. Our
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patient’s acute POAW was also complicated with small bowel fistulas. There are 3 conditions that could

lead to formation of small bowel fistulas:

1. Iatrogenic serosal laceration or tear during surgery.
2. Adhesions gut-to-gut or gut to the sharp fascial edges.

3. The mechanical irritation.

Classification

Every single case of acute POAW is unique and surgeons should make decisions according to anamnesis
and patient’s condition on the moment of arrival. To estimate it accurately there are some classifications

presented below:

1. Bjork’s classification [3]

Stage Clinical presentation

1A Clean, no fixation

1B Contaminated, no fixation

1C Enteric leak, no fixation

2A Clean, developing fixation

2B Contaminated, developing fixation

2C Enteric leak, developing fixation

3A Clean, frozen abdomen

3B Contaminated, frozen abdomen

4 Established enteroatmosphering fistula, frozen abdomen.

Table 1. In our case, the primer examination showed 4th stage of Bjork’s classification, later it was

confirmed by radiologist according to results of CT.

Classification according to amount of secretion [2]

Low output (<200 ml)

Moderate output (200-500 ml). Our patient had moderate output
High output (> 500 ml)

* o o N

Classification according to anatomic origin [2]

Treitz lig.
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¢ Jejunum

¢ Ileum

In our patients we considered fistulas in jejunum.

Investigations

Among the ways of investigations, the CT is of the most useful and informative way of preoperative
examinations, what we used for our patient. However, in some more severe cases, the fistulography is
more comprehensive way to get information about the location, depth, amount and nature of small

bowel fistulas.[2]

Treatment recommendations

Before setting the treatment strategy we should determine the current situation and possible

pathophysiological consequences of such condition.

Abnormal fluid loses
— Dehydration

— Hypovolemia

Electrolyte disturbance

— Hyponatremia
— Hypokalemia
— Hypochloridemia and etc.

Acid-base imbalance

— Acidosis/ alkalosis

Malnutrition

— Hypoalbuminemia
— Hypoproteinemia

— Vitamin deficiency

Skin/ wound problems around the fistula

— FExcoriation
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— Contact dermatitis

— Bacterial infection and etc.

According to this information we can highlight some significant points in treatment:

1. Supporting of homeostasis (correction of fluid/electrolyte/acid-base imbalance)

2. Early infection/sepsis treatment (antibiotics/detoxification solutions/ draining of abscesses)

3. Providing of GI tract rest (parenteral nutrition/ usage of somatostatinto decrease gastric, biliary,
pancreatic and enteric secretion)

4. Control of suction of intestinal contents (measuring the output within 24 hours)

5. Wound care

6. Closure of fistulas (conservatively or surgically by providing resection of part of small bowel

part with fistulas) [2]

In our patient we conducted small bowel resection with repeated stomal formation because all

conservative methods showed their failure for 48 days while he was treated in another clinic.

Conclusion

Nowadays, the problem of treating of open abdomen either with complications or without, maintains
one of most challenging and unsolvable surgical problem, which cannot be decided in conditions of
low incidence of such diagnoses and impossibility of creation of specific guidelines. The only way of
treating such condition is to consider every case paying high attention to every detail using all available

knowledge and learning from mistakes.
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Abstract

Avascular necrosis (AVN) is a progressive disorder caused by an insufficient blood supply to the bone,
which, if left untreated, can lead to infarction — most commonly affecting the femoral head. The
femoral head is particularly vulnerable due to its limited vascular supply, and disease progression in

this region can be debilitating, often culminating in the need for total hip arthroplasty (THA).

AVN can result from both traumatic and non-traumatic causes of ischemia. Diagnosis is typically based

on clinical symptoms, patient history, and characteristic radiographic findings.

The patient presents with a complex medical history, including dysplastic coxarthrosis, avascular
necrosis (AVN) of the femoral head and congenital dislocation of the femoral head. In infancy, the
patient underwent conservative treatment, including plaster casts. The patient also has a history of

Legg-Calvé-Perthes disease.

Physical Examination: Upon examination, the patient’s lower limb is shortened by 5 cm. Over the past
5 years, the patient has reported progressively increasing pain in hip area, significantly limiting

mobility and daily functioning.

Diagnosis: The diagnosis of avascular necrosis and acetabular necrosis was confirmed through
radiographic imaging, which revealed significant damage to both the femoral head and the anterior
and superior walls of the acetabular fossa. The imaging also showed extensive bone loss, necessitating

a more complex surgical intervention.

Surgical Intervention: This case presents a rare and complex scenario of simultaneous AVN of the
femoral head and necrosis of the acetabular fossa, resulting in a large bone defect. Given the extent of
acetabular destruction, bone grafting was required, along with fixation using a double-mobility

implant—a technique typically reserved for revision surgeries or patients at high risk of instability.
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Outcome: Intraoperatively, complete restoration of the acetabular fossa walls was achieved, and stable
fixation of the implant was confirmed. After a 4-year follow-up, the patient demonstrated full
functional recovery, with radiographic evidence of successful adaptation and integration of the

transplanted bone graft.

AVN, especially with concurrent acetabular necrosis, poses significant challenges. The use of double-
mobility implants, typically reserved for high-risk cases, provided enhanced stability and long-term
success in this patient. The severity and distribution of necrosis, combined with the complexity of the

required surgery, make this case a valuable contribution to orthopedic literature.

This case demonstrates the successful management of simultaneous avascular necrosis (AVN) of the
femoral head and acetabular necrosis, treated with bone grafting and double-mobility implant fixation.
The patient achieved full functional recovery with stable radiographic outcomes after 4 years of follow-

up, highlighting the effectiveness of these techniques in addressing complex hip joint destruction.

key words: Avascular necrosis of femoral head and acetabulum , AVN, Arthroplasty, Bone Grafting

Introduction

The femoral head and acetabulum form a ball-and-socket joint reliant on a delicate vascular network.
[1] The majority of the blood supply to the femoral head is provided by the medial femoral circumflex
artery (branch of the profunda femoris) via the retinacular arteries, which run along the femoral neck.
These are end arteries, making the femoral head particularly susceptible to avascular necrosis if

disrupted.[2]

Similarly, the acetabulum’s vascularization—derived from the obturator, superior gluteal, and inferior

gluteal arteries—can be compromised through trauma, surgical intervention, or systemic factors.[3][4]

Avascular necrosis (AVN) primarily affects the femoral head due to disruption of its blood supply,
leading to death of bone marrow and osteocytes, which causes collapse of the necrotic segment and
loss of the femoral head’s smooth, spherical shape. [5] [6] This collapse impairs the femoral head’s
ability to rotate smoothly within the acetabulum, often resulting in secondary osteoarthritis and joint
dysfunction. [5] It can occur due to a variety of causes, either traumatic or atraumatic in origin. These
causes include fractures, dislocations, chronic steroid use, chronic alcohol use, coagulopathy,

congenital causes. [7]
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There are other less common, but still clinically important causes, one of which is Legg-Calve-Perthes.
Legg-Calve-Perthes is idiopathic avascular necrosis of the femoral head that affects pediatric

populations. [7]

In advanced stages with femoral head collapse and secondary arthritis, THA is the definitive treatment.
It replaces the damaged femoral head and acetabulum with prosthetic components. THA outcomes can

be complicated if acetabular AVN is present, requiring specialized implants or bone grafting. [8]
Case presentation

51-years-old woman presents with a complex medical history, in infancy including congenital
dislocation of the femoral head, the patient underwent conservative treatment, including plaster casts

and she has a history of Legg-Calvé-Perthes disease.

Physical Examination: Upon examination, the patient’s lower limb is shortened by 5 cm. Over the past
5 years, the patient has reported progressively increasing pain in hip area, significantly limiting

mobility and daily functioning.

Diagnosis: The diagnosis of avascular necrosis and acetabular necrosis was confirmed through
radiographic imaging, which revealed significant damage to both the femoral head and the anterior
and superior walls of the acetabular fossa. The imaging also showed extensive bone loss, necessitating

a more complex surgical intervention.

Figure 1. X-Ray before surgery
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Surgical Intervention: This case presents a rare and complex scenario of simultaneous AVN of the
femoral head and necrosis of the acetabular fossa, resulting in a large bone defect. Given the extent of
acetabular destruction, bone grafting was required, along with fixation using a double-mobility

implant—a technique typically reserved for revision surgeries or patients at high risk of instability.

Outcome: Intraoperatively, complete restoration of the acetabular fossa walls was achieved, and stable
fixation of the implant was confirmed. After a 4-year follow-up, the patient demonstrated full

functional recovery, with radiographic evidence of successful adaptation and integration of the

transplanted bone graft.

Figure 2. X-Ray after surgery

Disccusion

In this case, the coexistence of acetabular necrosis further complicates the clinical picture. Acetabular
involvement is less common but significantly impacts surgical planning due to associated bone defects.
The extensive bone loss in the acetabulum necessitates bone grafting to restore structural integrity and
support prosthetic implantation[1]. The use of a double-mobility implant addresses the increased risk
of instability in such complex reconstructions, providing enhanced joint stability and reducing

dislocation rates.

Given the compromised vascularity and bone stock, total hip arthroplasty (THA) remains the definitive

treatment in advanced stages with femoral head collapse and secondary arthritis. However, the
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presence of acetabular AVN and large bone defects demands meticulous surgical technique, including

bone grafting and specialized implants, to achieve durable outcomes[1].

In summary, simultaneous AVN of the femoral head and acetabulum represents a challenging clinical
entity requiring a multidisciplinary approach. Surgical intervention with bone grafting and double-
mobility implants offers a viable solution to restore joint function and improve patient quality of life

in the setting of extensive bone loss and instability.

Conclusion

Simultaneous AVN of the femoral head and acetabulum is a complex pathology that significantly
impairs hip joint function and poses considerable surgical challenges. Successful management requires
a thorough understanding of hip vascular anatomy, early diagnosis, and tailored surgical strategies
including bone grafting and specialized implants to restore joint stability and function. Total hip
arthroplasty with appropriate reconstruction techniques remains the definitive treatment in advanced
cases. Further research is warranted to better understand acetabular involvement in AVN and to
optimize surgical outcomes, particularly in preventing premature loosening of acetabular components

post-arthroplasty.[9]
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Abstract

Gastric cancer is the fifth most common malignancy and the third leading cause of cancer-related
mortality worldwide, accounting for over 1.1 million new cases and 769 000 deaths annually. Among
its histological subtypes, tubular adenocarcinoma comprises approximately 50 % of early gastric cancers

and generally carries a more favorable prognosis compared to poorly differentiated variants.

We report the case of a 71-year-old male who presented with several weeks of progressive epigastric
pain, vomiting, anorexia, and weight loss. Initial diagnostics—including two
esophagogastroduodenoscopies (EGDs) with multiple biopsies—failed to confirm malignancy due to
tumor location and sampling limitations. Contrast-enhanced computed tomography (CT) performed in
June 2024 revealed focal gastric wall thickening along the lesser curvature and enlarged perigastric
lymph nodes, suggestive of locoregional spread without distant metastases. By August 2024, his clinical
condition deteriorated, with refractory vomiting and severe malnutrition (15 kg weight loss over three
months), necessitating urgent surgical intervention. He underwent laparoscopic total gastrectomy with
Roux-en-Y reconstruction and D2 lymphadenectomy. Histopathology confirmed a poorly
differentiated tubular adenocarcinoma (ICD-0-8211/3), staged pT3N1MO, with perineural invasion but
negative resection margins. Postoperative recovery was uneventful; adjuvant chemotherapy
comprising 5-fluorouracil, cisplatin, leucovorin, and folic acid was administered for three cycles.
Follow-up imaging at three months showed no evidence of recurrence. HER?2 testing was planned to

assess eligibility for trastuzumab.

This case underscores the importance of an adaptive, multidisciplinary approach when standard
diagnostic pathways are inconclusive. Early recognition of sampling limitations in cardia tumors,
timely surgical intervention to secure both diagnosis and palliation, and appropriate adjuvant therapy

are critical to optimizing outcomes in advanced gastric tubular adenocarcinoma.
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Introduction

Gastric cancer remains a major global health challenge, ranking fifth in incidence and third in cancer-
related mortality worldwide [1]. Histologically, tubular adenocarcinoma represents up to 50 % of early-
stage gastric cancers and is associated with better survival rates than poorly differentiated subtypes [2].
Early detection and treatment are paramount, as advanced-stage disease carries a significantly worse

prognosis [3].

For locally advanced gastric cancer, the current standard of care generally involves neoadjuvant
chemotherapy to downstage the tumor and improve RO resection rates, translating into a 10-15 %
survival advantage compared with surgery alone [4,5]. Following neoadjuvant therapy, radical
gastrectomy with D2 lymphadenectomy is performed, and adjuvant chemotherapy—often with a
fluoropyrimidine and platinum-based regimen—is recommended to address micrometastatic disease
[6]. Achieving an RO resection is paramount, as margin-negative status correlates with a 60-70 %

improvement in long-term survival [5].

However, challenges such as tumor location, biopsy sampling limitations, and patient-specific factors
may preclude neoadjuvant therapy, necessitating an adaptive treatment approach. Tumors involving
the gastric cardia, in particular, frequently yield inconclusive endoscopic biopsies in 20-25 % of cases,
delaying definitive management [7]. Herein, we report a case of advanced gastric tubular
adenocarcinoma in which diagnostic ambiguity and rapid clinical deterioration necessitated urgent

surgical intervention, highlighting the role of adaptive strategies and multidisciplinary collaboration.
Case Presentation
Clinical History

A 71-year-old Caucasian male presented to our institution in June 2024 with a four-week history of
progressive epigastric pain, recurrent non-bilious vomiting, anorexia, and unintentional weight loss of
approximately 10kg. His past medical history was unremarkable, with no prior gastrointestinal
disorders, malignancies, or surgeries. He was a former smoker (20 pack-years) who had quit 15 years
prior and reported occasional alcohol consumption. There was no family history of gastric or colorectal
cancer. On physical examination, he appeared cachectic (body mass index, 18 kg/m?), afebrile, with

mild epigastric tenderness but no palpable abdominal mass. Vital signs were stable.

Diagnostic Workup
Imaging

Contrast-enhanced CT of the abdomen and pelvis (June 2024) demonstrated irregular, focal thickening
of the gastric wall along the lesser curvature, extending from the cardia to the proximal body

(maximum thickness, 1.5 cm). Multiple enlarged perigastric and parapancreatic lymph nodes
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measuring up to 3 cm were noted (Figure 1). No evidence of distant metastases was identified on chest,

abdominal, and pelvic imaging.
Endoscopy and Biopsy

An initial esophagogastroduodenoscopy (EGD) performed in mid-June 2024 revealed a polypoid,
ulcerated mass at the gastric cardia, extending inferiorly along the lesser curvature. The lesion bled on
contact, obstructing optimal visualization. Multiple forceps biopsies were obtained from the lesion’s
periphery; histopathology revealed acute inflammation, reactive epithelial changes, and intestinal

metaplasia but no evidence of malignancy.

A repeat EGD two weeks later confirmed a fully closed lower esophageal sphincter with refluxed gastric
contents in the distal esophagus. The mass again exhibited contact bleeding and deformation of the
cardia; additional biopsies were obtained. Histopathological examination again demonstrated only
inflammatory changes and focal metaplasia, without dysplasia or carcinoma. These inconclusive results
were attributed to sampling difficulties related to tumor location, consistent with reported diagnostic

limitations in 20-25 % of proximal gastric cancers [7].
Clinical Deterioration

By August 2024, despite supportive measures—including nasojejunal tube feeding and proton-pump
inhibitor therapy—the patient’s symptoms persisted. He continued to experience refractory vomiting,
a further 5 kg weight loss (total 15 kg over three months), and progressive weakness. Laboratory studies
revealed hypoalbuminemia (2.8 g/dL), electrolyte disturbances (hypokalemia, 3.0 mmol/L), and
evidence of micronutrient deficiencies. Nutritional optimization was unsuccessful, and his Eastern
Cooperative Oncology Group (ECOG) performance status declined to 3. Given his deteriorating
condition and inability to establish a definitive preoperative diagnosis, the multidisciplinary tumor

board recommended urgent surgical exploration for both palliation and definitive pathology.
Surgical Management

On August 7, 2024, the patient underwent a laparoscopic total gastrectomy with Roux-en-Y
esophagojejunostomy and D2 lymphadenectomy. Intraoperatively, a fungating mass measuring
approximately 5 cm in greatest dimension was identified, extending from the gastric cardia into the
fundus, with evidence of retroperitoneal infiltration. Dense adhesions to the spleen and pancreas were
lysed using an ultrasonic scalpel. The proximal resection margin (lower esophagus) and distal margin
(proximal jejunum) were grossly negative. Fourteen lymph nodes were harvested according to D2
dissection protocol: five perigastric (station 1) and nine second-tier nodes (stations 7, 8a, 9). No

intraoperative complications occurred, and estimated blood loss was 150 mL.
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Pathological Findings

Gross examination revealed a 5 cm ulcerofungating tumor involving the cardia and proximal body.
Histopathology showed a poorly differentiated (grade 3) tubular adenocarcinoma (ICD-0O-8211/3)
invading the subserosa (pT3). Three of the 14 lymph nodes (stations 1 and 3) were positive for
metastatic carcinoma (pN1). Perineural invasion was present; lymphovascular invasion was absent.
Resection margins were microscopically negative (R0). Immunohistochemistry for HER2/neu (ERBB2)

was pending at the time of discharge.

Postoperative Course and Adjuvant Therapy

The patient’s postoperative recovery was unremarkable. He was extubated in the operating room,
transferred to the surgical ward on postoperative day 1, and advanced to a clear-liquid diet on day 2.
By day 4, he tolerated a soft diet and was discharged home in stable condition. Nutritional status

improved with the aid of a dietitian-administered high-protein supplement.

At six weeks postoperatively, he began adjuvant chemotherapy consisting of 5-fluorouracil
(800 mg/m?/day, continuous infusion on days 1-5), cisplatin (80 mg/m? on day 1), leucovorin
(200 mg/m? on day 1), and folic acid (350 mg on day 1), repeated every three weeks for three cycles,
per institutional protocol [10]. Follow-up contrast-enhanced CT at three months post-surgery showed
no evidence of recurrent or metastatic disease. HER2/neu immunostaining returned positive (score 3+),

prompting consideration of trastuzumab addition pending cardiac evaluation.

Discussion

Advanced gastric cancer—particularly when localized to the cardia—poses significant diagnostic and

therapeutic challenges. Our case illustrates several key considerations:

1. Diagnostic Challenges in Proximal Tumors

Tumors involving the gastric cardia frequently yield nondiagnostic or inconclusive biopsy results due
to limited visualization and sampling difficulty. Studies report that up to 20-30 % of cardia-region
gastric cancers are not confirmed on initial endoscopic biopsy, delaying definitive management [7]. In
our patient, two separate EGDs with multiple forceps biopsies failed to demonstrate malignancy,
despite radiological findings highly suggestive of locally advanced cancer. This underscores the need
for adjunctive techniques such as endoscopic ultrasound-guided fine-needle biopsy (EUS-FNB) or

liquid biopsy, which may improve diagnostic yield in challenging locations [4, 7].
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2. Timing and Rationale for Urgent Surgery

Current guidelines recommend neoadjuvant chemotherapy for 70-80% of patients with locally
advanced gastric cancer to improve RO resection rates and overall survival by 10-15 % [4, 5]. However,
neoadjuvant therapy requires histologic confirmation of malignancy. In our patient, persistent clinical
decline—including severe malnutrition (15 kg weight loss over three months), refractory vomiting,
and declining performance status (ECOG 3)—precluded safe administration of neoadjuvant
chemotherapy. Delaying definitive management can lead to catastrophic outcomes, including disease
progression to unresectable status and further nutritional compromise. Urgent surgical intervention
was therefore indicated to (1) relieve life-threatening gastric outlet obstruction, (2) obtain a definitive
tissue diagnosis, and (3) achieve local disease control. Early surgery facilitated RO resection, which is

associated with a 60-70 % improvement in long-term survival [5].

3. Role of D2 Lymphadenectomy

D2 lymphadenectomy remains the gold standard for surgical management of proximal gastric cancer,
given the high likelihood of lymphatic spread to stations 1-11 in cardia tumors [3, 8]. Randomized
trials, including the Dutch D1D2 trial, have demonstrated a 10-15% reduction in locoregional
recurrence and improved survival with D2 versus D1 dissection when performed by experienced
surgeons [8]. In our case, 14 lymph nodes were harvested, with three first-tier nodes positive (pN1).
Comprehensive nodal clearance allowed accurate pathologic staging, guiding the decision to administer

adjuvant chemotherapy.

4. Impact of Adjuvant Chemotherapy

Adjuvant chemotherapy aims to eradicate micrometastatic disease remaining after surgical resection.
A combination of a fluoropyrimidine (e.g., 5-fluorouracil) and a platinum agent (e.g., cisplatin) is
associated with a 20-30 % reduction in recurrence rates and improved overall survival in advanced
gastric cancer [10]. Our patient tolerated three cycles of 5-fluorouracil, cisplatin, leucovorin, and folic
acid, with no significant grade 3 or 4 toxicities. Follow-up imaging at three months confirmed absence

of recurrent or metastatic disease.

5. Integration of Targeted Therapy

HER?2 overexpression occurs in approximately 15-20% of gastric adenocarcinomas and serves as a
target for trastuzumab, which has been shown to improve overall survival by 4-6 months when added
to standard chemotherapy in HER2-positive disease [9]. In our patient, immunohistochemistry

revealed HER? positivity (3+), making him a candidate for trastuzumab-based therapy pending cardiac
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function evaluation. Incorporating targeted therapy into a multidisciplinary treatment plan exemplifies

precision medicine in gastric cancer.

6. Multidisciplinary Collaboration

The complexity of advanced gastric cancer necessitates close collaboration among gastroenterologists,
radiologists, surgical oncologists, medical oncologists, pathologists, and nutrition specialists. In this
case, prompt coordination enabled (1) adaptive decision-making in the face of diagnostic uncertainty,
(2) safe execution of a technically demanding laparoscopic total gastrectomy with D2
lymphadenectomy, (3) timely initiation of adjuvant chemotherapy, and (4) planning for targeted
therapy. Multidisciplinary care has been shown to improve adherence to guidelines and patient
outcomes, with five-year overall survival rates of 40-50 % in pT3N1MO disease when managed in

specialized centers [6].

Conclusion

This case highlights the challenges inherent in managing advanced gastric tubular adenocarcinoma,

particularly when standard endoscopic biopsy fails to yield a definitive diagnosis. Key lessons include:

Early recognition of sampling limitations: Cardia-region tumors often yield inconclusive biopsies;

adjunctive techniques such as EUS-guided sampling or liquid biopsy should be considered.

Adaptive management: When neoadjuvant therapy is precluded by diagnostic or patient-related

factors, timely surgical intervention can serve both diagnostic and therapeutic purposes.

Importance of D2 lymphadenectomy: Comprehensive nodal clearance is critical for accurate staging

and reducing locoregional recurrence.

Role of adjuvant chemotherapy: Fluoropyrimidine- and platinum-based regimens significantly

decrease recurrence rates and improve survival.

Integration of targeted therapy: HER?2 testing should be performed routinely; trastuzumab improves

outcomes in HER2-positive tumors.

Multidisciplinary approach: Coordination among specialties ensures optimal, individualized care.

Ongoing advances in diagnostic modalities and targeted therapies will further refine the management
of advanced gastric cancer, emphasizing the need for personalized, multidisciplinary treatment

strategies.
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Mixed Serous-Mucinous Cystic Neoplasm of the Pancreas
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Faculty of Medicine, Ivane Javakhishvili Tbilisi State University

Abstract

A 47-year-old male presented to the clinic with complaints of general weakness, decreased appetite,
and non-specific pain in the right upper quadrant of the abdomen, which had persisted for the past 3
months. The patient had experienced weight loss (approximately 7 kg). The complaints were

progressive in nature.

The patient's medical history included hypertension, which was controlled with medication. He had
undergone cholecystectomy 8 years prior due to cholelithiasis. Family history was significant for
gastrointestinal malignancies (father - gastric cancer, mother - pancreatic cancer). The patient was a

non-smoker and consumed alcohol moderately.

Physical examination revealed mild tenderness in the right upper quadrant of the abdomen, without
palpable masses. Laboratory studies showed mild elevation of amylase and lipase levels, while liver

function tests were within normal limits. The CA 19-9 tumor marker was slightly elevated.

Contrast-enhanced computed tomography revealed a 6.5 cm diameter cystic lesion at the junction of
the pancreatic body and tail, with heterogeneous density and internal septations. Magnetic resonance
cholangiopancreatography (MRCP) confirmed the cystic lesion, which was not connected to the
pancreatic ductal system. Endoscopic ultrasound with fine-needle aspiration (EUS-FNA) revealed

high-viscosity fluid containing mucin and atypical cells.
The differential diagnosis included:

Mixed serous-mucinous cystic neoplasm
Intraductal papillary mucinous neoplasm (IPMN)
Mucinous cystic neoplasm (MCN)

Solid pseudopapillary neoplasm

A

Pancreatic pseudocyst
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Cytological examination results, radiological findings, and clinical characteristics suggested a diagnosis

of mixed serous-mucinous cystic neoplasm with malignant potential.

Laparoscopic distal pancreatectomy with splenectomy was planned and performed. During the
operation, it was found that the cystic lesion had not invaded adjacent tissues. Complete resection of
the lesion was performed with negative surgical margins. Histopathological examination confirmed
mixed serous-mucinous cystic neoplasm without signs of invasion; however, foci of dysplasia were

identified, indicating malignant potential. Lymph nodes were negative for malignancy.

The patient's condition was assessed at 3, 6, and 12 months post-surgery. Control CT studies at 6 and
12 months showed no signs of recurrence or metastasis. Glucose tolerance testing revealed mild glucose
metabolism impairment, which was controlled with diet. Annual CT surveillance and tumor marker

monitoring are recommended for the next 5 years.

This case represents an example of successful surgical treatment of a rare pancreatic cystic neoplasm,
where timely diagnosis and a multidisciplinary approach in developing the treatment strategy were
crucial.

Key words: Mixed serous-mucinous cystic neoplasm, pancreatectomy, splecectomy, laparoscopy.

Introduction

Pancreatic cystic neoplasms represent a heterogeneous group of lesions with varying malignant
potential. While serous cystadenomas are typically benign and mucinous cystic neoplasms carry
significant malignant risk, mixed serous-mucinous cystic neoplasms represent a rare intermediate
category that combines morphological and biological features of both entities. These lesions pose
unique diagnostic challenges and require careful evaluation to determine appropriate management
strategies. The incidence of pancreatic cystic lesions has increased significantly with the widespread
use of cross-sectional imaging, with studies reporting detection rates of 2.6% to 13.5% in asymptomatic
populations. Among these, mixed serous-mucinous cystic neoplasms account for less than 1% of all
pancreatic cystic lesions, making them extremely rare entities in clinical practice. The classification
and understanding of these mixed lesions have evolved considerably over the past decade. Initially
described as variants of serous cystadenomas, recent molecular and histopathological studies have
demonstrated distinct characteristics that warrant separate classification and management approaches.
The presence of both serous and mucinous components within the same lesion raises important

questions about oncogenesis, malignant potential, and optimal treatment strategies.
Case Presentation Patient Demographics and Clinical History

A 47-year-old male presented to gastroenterology clinic with a 3-month history of progressive

symptoms. The patient complained of generalized weakness, decreased appetite, and non-specific pain
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localized to the right upper quadrant of the abdomen. The pain was described as dull, continuous, and
gradually worsening over time. Associated symptoms included significant unintentional weight loss of
approximately 7 kilograms over the 3-month period. The patient's past medical history was significant
for hypertension, which was well-controlled with antihypertensive medications (amlodipine 5 mg
daily). He had undergone laparoscopic cholecystectomy 8 years prior for symptomatic cholelithiasis
without postoperative complications. The patient denied any history of diabetes mellitus, pancreatitis,
or previous abdominal trauma. Family history was particularly concerning, revealing a strong
predisposition to gastrointestinal malignancies. His father had been diagnosed with gastric
adenocarcinoma at age 62 and died from complications related to the disease. His mother had been
diagnosed with pancreatic ductal adenocarcinoma at age 58, also with a fatal outcome. This family
history raised immediate concerns about hereditary cancer syndromes and increased surveillance
needs. Social history revealed that the patient was a lifelong non-smoker and consumed alcohol
moderately (approximately 2-3 drinks per month). He worked as an office administrator with no
known occupational exposures to carcinogens. The patient maintained an active lifestyle and had no

known drug allergies.
Physical Examination

Physical examination revealed a well-appearing middle-aged male in no acute distress. Vital signs were
stable with blood pressure of 138/82 mmHg, heart rate of 76 beats per minute, temperature of 98.4°F
(36.9°C), and oxygen saturation of 98% on room air. The patient appeared mildly cachectic, consistent
with his reported weight loss. Abdominal examination was notable for mild tenderness in the right
upper quadrant and epigastric region on deep palpation. No palpable masses, organomegaly, or
lymphadenopathy were detected. Bowel sounds were normal, and there were no signs of peritoneal
irritation. The surgical scar from previous cholecystectomy was well-healed without evidence of hernia
formation. Cardiovascular and pulmonary examinations were unremarkable. Neurological examination

showed no focal deficits, and the patient was alert and oriented in all spheres.
Laboratory Investigations

Initial laboratory workup revealed several abnormalities suggestive of pancreatic involvement. Serum
amylase was elevated at 152 U/L (normal range: 30-110 U/L), and lipase was similarly elevated at 198
U/L (normal range: 10-140 U/L). These elevations, while modest, suggested pancreatic inflammation
or obstruction. Liver function tests were within normal limits, including alanine aminotransferase
(ALT) 28 U/L, aspartate aminotransferase (AST) 31 U/L, alkaline phosphatase 89 U/L, and total bilirubin
0.9 mg/dL. This pattern helped rule out biliary obstruction or significant hepatic involvement.
Complete blood count showed mild anemia with hemoglobin of 11.8 g/dL (normal range: 13.5-17.5
g/dL for males), likely secondary to chronic disease and weight loss. White blood cell count and platelet
count were within normal ranges. Tumor markers revealed an elevated CA 19-9 level of 58 U/mL
(normal range: <37 U/mL). While this elevation was modest, it raised concerns about malignant

potential given the clinical presentation and family history. Carcinoembryonic antigen (CEA) levels
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were normal at 2.1 ng/mL. Additional metabolic panels including comprehensive metabolic panel,
thyroid function tests, and inflammatory markers (ESR, CRP) were within normal limits, helping to

rule out other systemic conditions.
Imaging Studies

Contrast-Enhanced Computed Tomography (CT) Initial imaging with contrast-enhanced CT of the
abdomen and pelvis revealed a well-defined cystic lesion measuring 6.5 cm in maximum diameter
located at the junction of the pancreatic body and tail. The lesion demonstrated heterogeneous density
with multiple internal septations of varying thickness. No solid enhancing components were identified
within the cyst. The pancreatic parenchyma surrounding the lesion appeared normal without signs of
ductal dilatation or parenchymal atrophy. No evidence of local invasion into adjacent structures was
observed. The splenic vessels were in close proximity to the lesion but appeared uninvolved. No
regional lymphadenopathy or distant metastases were detected. The liver showed no focal lesions, and
the peritoneal cavity was free of ascites. Magnetic Resonance Cholangiopancreatography (MRCP)
MRCP was performed to better characterize the relationship between the cystic lesion and the
pancreatic ductal system. The study confirmed the presence of a multilocular cystic lesion with no
communication with the main pancreatic duct or secondary ductal branches. The main pancreatic duct
appeared normal in caliber throughout its course, and no strictures or filling defects were identified.
The lesion demonstrated heterogeneous signal intensity on T2-weighted images, with some locules
showing high signal intensity consistent with simple fluid, while others showed intermediate signal
intensity suggesting proteinaceous or mucinous content. Endoscopic Ultrasound with Fine-Needle
Aspiration (EUS-FNA) Given the size of the lesion, concerning clinical presentation, and family
history, EUS-FNA was performed for tissue diagnosis. The procedure was performed under conscious
sedation using a linear echoendoscope. The cystic lesion was easily visualized and demonstrated
multiple septations with varying echo characteristics. The aspirated fluid was viscous and slightly
turbid, with high viscosity suggestive of mucinous content. Cytological examination of the aspirated
fluid revealed the presence of mucin and atypical epithelial cells. While frank malignancy was not
identified, the presence of atypical cells raised concerns about dysplastic changes. Fluid analysis showed
elevated amylase levels (>5000 U/L) and CEA levels (>192 ng/mL), supporting the diagnosis of a

mucinous cystic neoplasm.
Differential Diagnosis

The combination of clinical presentation, imaging characteristics, and cytological findings led to
consideration of several differential diagnoses: 1. Mixed Serous-Mucinous Cystic Neoplasm This rare
entity combines features of both serous and mucinous cystic neoplasms. The heterogeneous appearance
on imaging, presence of both serous and mucinous components on cytology, and lack of ductal
communication supported this diagnosis. The potential for malignant transformation made surgical
resection the preferred treatment approach. 2. Intraductal Papillary Mucinous Neoplasm (IPMN)

IPMN:s arise from the pancreatic ductal system and can present as cystic lesions with mucinous content.
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However, the lack of communication with the pancreatic duct system on MRCP made this diagnosis
less likely. IPMNs typically show ductal dilatation and may have visible papillary projections, which
were not observed in this case. 3. Mucinous Cystic Neoplasm (MCN) MCNs are typically unilocular or
oligolocular cystic lesions that occur predominantly in middle-aged women. While the mucinous
content and cellular atypia were consistent with MCN, the patient's gender and the mixed cytological
findings made this diagnosis less probable. 4. Solid Pseudopapillary Neoplasm These rare neoplasms
typically occur in young women and can have cystic components due to internal degeneration.
However, the lack of solid components and the patient's demographic profile made this diagnosis
unlikely. 5. Pancreatic Pseudocyst Pseudocysts typically develop following acute pancreatitis or
pancreatic trauma. The patient's lack of history of pancreatitis, the presence of internal septations, and
the cytological findings of atypical cells made this diagnosis improbable. Based on the comprehensive
evaluation, the clinical team concluded that mixed serous-mucinous cystic neoplasm was the most

likely diagnosis, with significant malignant potential warranting surgical intervention.

Treatment After thorough discussion of the clinical presentation, imaging findings, and cytological
results, the consensus was that surgical resection was indicated given: Size of the lesion (>3 cm),
presence of atypical cells on cytology, strong family history of gastrointestinal malignancies, patient's

young age and good performance status, Risk of malignant transformation.
Preoperative Preparation

Preoperative evaluation included cardiac assessment with electrocardiogram and echocardiogram,
which were normal. Pulmonary function tests were performed and showed no abnormalities. The
patient's hypertension was optimized with adjustment of antihypertensive medications. Given the
planned splenectomy, the patient received appropriate vaccinations including pneumococcal,
meningococcal, and Haemophilus influenzae type b vaccines at least 2 weeks prior to surgery. Detailed
informed consent was obtained, discussing the risks and benefits of the procedure, including potential
complications such as pancreatic fistula, bleeding, infection, and the long-term implications of

splenectomy.
Surgical Procedure

Laparoscopic Distal Pancreatectomy with Splenectomy The patient underwent laparoscopic distal
pancreatectomy with splenectomy under general anesthesia. The procedure was performed using a
five-port laparoscopic approach with the patient positioned in a modified right lateral decubitus
position. Operative Technique- Initial Exploration: After establishing pneumoperitoneum,
laparoscopic exploration revealed a large cystic lesion in the pancreatic body-tail region without
evidence of local invasion or peritoneal metastases. Mobilization: The gastrocolic ligament was divided
to enter the lesser sac, providing excellent visualization of the pancreatic lesion. The short gastric
vessels were divided using an energy device. Vascular Control: The splenic artery was identified at the

superior border of the pancreas and divided between clips after ensuring adequate collateral circulation.
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The splenic vein was similarly identified and divided. Pancreatic Division: The pancreas was divided
at the neck using a linear stapler with appropriate staple height for pancreatic tissue. The staple line
was reinforced with non-absorbable sutures. Specimen Removal: The specimen, including the distal
pancreas, spleen, and cystic lesion, was placed in an extraction bag and removed through a small
Pfannenstiel incision. Final Assessment: Hemostasis was ensured, and the pancreatic staple line was

inspected for integrity. A closed-suction drain was placed near the pancreatic staple line.
Immediate Postoperative Course

Postoperative recovery was uncomplicated with the following course: Day 1-2: Patient maintained on
clear liquids with gradual advancement of diet as tolerated. Pain was well-controlled with patient-
controlled analgesia. Drain output was monitored for volume and amylase content. Day 3-4: Diet was
advanced to regular solids. Drain amylase levels remained low (<50 U/L), indicating no evidence of
pancreatic fistula. Ambulation was encouraged, and respiratory physiotherapy was continued. Day 5-
6: Patient demonstrated excellent recovery with normal bowel function, adequate oral intake, and
minimal drain output. Laboratory values showed normalization of pancreatic enzymes and no signs of
postoperative complications. The patient was discharged home on postoperative day 6 with appropriate
discharge instructions, including drain care, dietary recommendations, and signs/symptoms warranting

immediate medical attention.
Histopathological Analysis

Gross Examination- The surgical specimen consisted of the distal pancreas measuring 8.5 x 6.2 x 4.1 cm
along with the spleen. The cystic lesion measured 6.5 x 5.8 x 5.2 cm and was well-demarcated from the
surrounding pancreatic parenchyma. The cyst contained multiple locules filled with clear to slightly
turbid fluid. The cyst wall varied in thickness from 1-3 mm, and multiple septations were present
throughout the lesion. Microscopic Examination Histopathological examination revealed a complex
cystic lesion with features consistent with mixed serous-mucinous cystic neoplasm: Serous Component:
Areas of the cyst wall were lined by cuboidal epithelium with clear cytoplasm, characteristic of serous
cystadenoma. These cells showed uniform nuclei without significant atypia and demonstrated positive
staining for periodic acid-Schiff (PAS). Mucinous Component: Other areas showed columnar
epithelium with abundant intracytoplasmic mucin, typical of mucinous cystic neoplasm. These areas
demonstrated mild to moderate epithelial dysplasia with nuclear enlargement, hyperchromasia, and
loss of polarity. Dysplastic Foci: Several areas within the mucinous component showed high-grade
dysplasia characterized by significant nuclear atypia, increased mitotic activity, and architectural

complexity. However, no evidence of invasive carcinoma was identified.
Immunohistochemical Studies

Immunohistochemical staining was performed to further characterize the lesion: CK7: Positive in both

serous and mucinous components CK20: Focally positive in mucinous areas MUC1: Positive in serous
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component MUC2: Positive in mucinous component Ki-67: Elevated (15-20%) in dysplastic areas p53:

Focal nuclear accumulation in dysplastic foci
Lymph Node Analysis

Twelve lymph nodes were identified in the surgical specimen, all of which were negative for
malignancy on routine histopathological examination. Final Pathological Diagnosis Mixed serous-
mucinous cystic neoplasm with high-grade dysplasia, completely excised with negative surgical

margins (RO resection).
Follow-up and Outcomes

Short-term Follow-up (3 months): The patient was evaluated 3 months postoperatively and reported
complete resolution of his preoperative symptoms. He had regained 4 kg of his lost weight and
demonstrated excellent functional recovery. Physical examination was unremarkable, and laboratory
studies showed: Normal pancreatic enzymes (amylase: 45 U/L, lipase: 62 U/L) CA 19-9 normalized to
18 U/mL Complete blood count within normal limits Normal liver function tests Contrast-enhanced
CT scan showed no evidence of local recurrence, and the pancreatic remnant appeared normal without
ductal dilatation. Medium-term Follow-up (6 months): At 6-month follow-up, the patient remained
asymptomatic with continued weight gain and normal activity levels. Surveillance imaging with
contrast-enhanced CT demonstrated no evidence of recurrence or metastatic disease. The pancreatic
remnant showed no signs of atrophy or ductal abnormalities. Laboratory studies remained stable with
normal tumor markers and pancreatic function tests. However, oral glucose tolerance testing revealed
mild glucose intolerance, likely related to the reduction in pancreatic parenchyma. This was managed
effectively with dietary modifications and lifestyle counseling. Long-term Follow-up (12 months):
One-year postoperative evaluation showed excellent long-term outcomes. The patient had returned to
full functional status and maintained stable weight. Surveillance CT imaging continued to show no
evidence of disease recurrence. Endocrine function remained stable with mild glucose intolerance
well-controlled through dietary management. The patient did not require insulin or oral hypoglycemic

agents. Exocrine pancreatic function remained adequate without need for enzyme supplementation.

Conclusion

Mixed serous-mucinous cystic neoplasms of the pancreas represent a rare but clinically significant
entity that requires a multidisciplinary approach for optimal management. This case demonstrates the
importance of comprehensive preoperative evaluation, appropriate surgical intervention, and long-
term surveillance in patients with these complex lesions. The successful outcome in this patient
underscores the effectiveness of laparoscopic distal pancreatectomy as a treatment modality for
appropriately selected cases. The presence of dysplastic foci in the final histopathology validates the

decision for surgical resection and highlights the malignant potential of these lesions.

Junior Researchers/sbsgngsb®s 833c093560900 ¢&. 3 N 4, 2025 33



Fig.1

References:

1. Li, Yatong, Menghua Dai, Xiaoyan Chang, Wendi Hu, Jie Chen, Junchao Guo, Wenming Wu,
Taiping Zhang, Quan Liao, Ziwen Liu, Ya Hu, and Yupei Zhao. "Mixed Serous Neuroendocrine
Neoplasm of the Pancreas: Case Report and Literature Review." Medicine (Baltimore) 95, no.
34 (2016): e4205. PMID:27559942 PMCID: PMC5400308 DOI:10.1097/MD.0000000000004205

2. 2. Dietrich, C. F., Dong, Y., Jenssen, C., Ciaravino, V., Hocke, M., Wang, W., Burmester, E.,
Moeller, K., Atkinson, N. S. S., Capelli, P., & D'Onofrio, M. (2017). Serous pancreatic neoplasia,

Junior Researchers/sboqgsb®ms 933c093509%0 @&. 3 N 4, 2025 34



https://pmc.ncbi.nlm.nih.gov/articles/PMC5400308/
https://doi.org/10.1097/md.0000000000004205

data and review. World Journal of Gastroenterology, 23(30), 5567-5578. Epub 2017 Aug 14.
PMID: 28852316 PMCID: PMC5558120 DOI: 10.3748/wjg.v23.130.5567.

3. Chon, Hyung Ku, Tae Jun Song, Kyoung-Hoon Yoo, Jun Seong Hwang, Myung-Hwan Kim, Eun
Kwang Choi, and Tae Hyeon Kim. "Enhancing Mural Nodules in the Main Pancreatic Duct of
Main and Mixed Types of Intraductal Papillary Mucinous Neoplasms: Does Size Matter in
Malignancy Risk?" Gut and Liver 17, no. 6 (2023): 942-948. doi: 10.5009/gnl220378. Epub 2023
Jun 15. PMID: 37317514 PMCID: PMC10651374

4. Tanaka, Masao, Suresh Chari, Volkan Adsay, Carlos Fernandez-del Castillo, Massimo Falconi,
Michio Shimizu, Koji Yamaguchi, Kenji Yamao, Seiki Matsuno, and the International
Association of Pancreatology. "International Consensus Guidelines for Management of
Intraductal Papillary Mucinous Neoplasms and Mucinous Cystic Neoplasms of the Pancreas."
Pancreatology 6, no. 1-2 (2006): 17-32. PMID: 16327281 DOI: 10.1159/000090023

5. Yanagimoto, Hiroaki, Sohei Satoi, Hideyoshi Toyokawa, Tomohisa Yamamoto, Satoshi Hirooka,
Rintaro Yui, So Yamaki, Kazumasa Yoshida, George Wada, Masashi Okuno, Kentaro Inoue,
Taku Michiura, Yoichi Matsui, Yorika Nakano, Noriko Sakaida, and A-Hon Kwon.
"Laparoscopic Distal Pancreatectomy for a Pancreatic Lymphoepithelial Cyst: Case Report and
Review of Literature." JOP. Journal of the Pancreas (Online) 14, no. 6 (2013): 664-668. Epub
2013 Nov 10. PMID: 24216557 DOI: 10.6092/1590-8577/1738

3563Mgsliols IgMgmero LgHmbme-d99306mmo 3oLEGHWMO bgm3esbos
356050 Jsabsdg!

18900033060l 33539 E 930, 300l 03569 X 9356083000l Bobgermdols Lobgwdfogm
mboggMlodgEHo

BLGHMIEHO

47 ool 859535395 MBS 360060358 BrMdso LOLMLEHOL, F5EOL sd390m9gdOL s FmEEol
B9s 356% 3965 33500656 T0 565139(3053037100 $H30300L BogoWOm, MMIYE0E AMIGLOIOMPS
dmwm 3 m30L 96353eMdsdo. 353096GHT> §mbsdo L03wMm IbwMmgdom 7 3. Bogzowmgdo
36MHMyM9L0MGOSO boliosmols ogm.

3690LGHMM05 -353096@L 9653b9BT0 50906 gdM©s 30396 FHY6B0s, HMIgEoE 3MbEGHMMWYdMOS
9900035996 MBM5. 350539600 3dmbs Jmegiobdgddmdos 8 Harolb §ob Jmwgwomosbol
3900, MxsbmE 56596930 500608690Mm©s 3MF-bofiersgol GHMagd@ol s3m3z0l900560 Lodbogbggdo
(05958 - 3930l 3008M, EIEIL - 35630goLol 30dM). 353096BH0 9O 9fgm©s o sEIM3Menls
dmobdoms BmdogMo.

R0D0ZIMMO  4oL0bx30LsL  5©00bodbgdms MAbodzbgwm 9330369 mds  FMEol Bgs
956mx39b5 335006M963HT0, 350306905000 Ho0TMbsddbol 256909, WsdMMIEGHMMHOVIEO 33939000

Junior Researchers/sbsgngsb®s 833c093560900 ¢&. 3 N 4, 2025 35


https://pmc.ncbi.nlm.nih.gov/articles/PMC5558120/
https://doi.org/10.3748/wjg.v23.i30.5567
https://pmc.ncbi.nlm.nih.gov/articles/PMC10651374/
https://doi.org/10.1159/000090023
https://doi.org/10.6092/1590-8577/1738

39903w0bs 5do Bl O W03sHBoL F30MgO FMIoEgds, ©30dol 3bJ30mo Lobxgdo
Bm®dol BsMawgddo ogm. CA 19-9 95639600 360d3bgerm@ dMmds@gdIero. 3mbEGHMILEGHMWwO
30330993H9OH0 GHMIMYOB00m 45dMm3wobes 6.5 L3-0l 0sdYEHMOL 30LEHWOO FoMdmbsgdbo
3963609560l bbgmeols o 3ol LsBezsmBg, dgogmwo  bodizmogzom.  dsabodm®-
9HMbBLYO JMEsba0Mm3563M95¢MyMsx30000 (MRCP) 505G IMH®S 30LEHMMo Foddmbsddbo,
OIJoE 96 M353060©IOM©s 396536095L0L  LoObMmgAL. 9oEMLIM30MEMmTs MEIEMOdYIOM0TS
3309350 obgwo bgdloo sL30Ms3000 (EUS-FNA) 958mogwobs dspswo Lodwmab@ol Lomby
d930bol  999(33900Md0M @5 5BH030MH0  MIRMJEOIO0M. OGRIOMIDBE05WINO0  O0sRBMLEGH03S
399 890009y  390MMy0gdmsb: 1. JgMHgmo  LyHMHBM-IMzobmbMo  3oLEGHMOO
Bgm3sbos 2. 06GHGoMIBHIMOHo 35300 330bmBMMHo  bgm3wsbos (IPMN) 3.
39306mBMM0 30LGHMMO bgm3wsbos (MCN) 4. BLY3E™3530IMH0 LMEOEIHO Bym3wsbos 5.
35636950l BLY3MIOLES. FOGHMEMAO0MHO 33¢9g30L 89)RJO0, MIOPOMEMAO0IMO LLIMSMO S
3060360 39bsLosmMgdgdo J0MOoMYdIPs F9gMgmo LBgBmbB-099306mBMGO  JoLEHWOO
B9m3@sbool  oogbmBbg  doeroaboboiool  3m@GHgbaoswom. 93M@mBowmds 093> @
3obbmO30gm©s  Wo3sMmbzm3omo oL MEGO  3563095¢gdB™Bos  b3wgbgd@mdooom.
39653006 A3 gEmdOLLL godm3zwobs, ®™A 30LEMMO Fo®mBdmbsgdbo 0b35B0Mmgdmwo 56 oym
8008090569 Jum30¢gdd0. BsGHoMmS FoMdmboddbol Mmoo Mgbgdaos. 30LEM35mMEMYOMOHTS
3309359 ©55QLEGHWOS gMHgMo LgMmbME-3930bmbM@o 30LEGHMOO bgm3wsbos 0bgsBools
60dbgool 96989, ®mwIzs  90M30bEs  OL3WSBOOL  39Mgd0, B3  FOWMOMJI
350060300l 3mBGHb30smbYg. 353096G0L IYMBoMgmds FgRsbs M3gMs300sb 3, 6 s 12
30l 990gy. CT 33ergzom 6 o 12 mgz0L 9909y o0 959m3wobs ®930030L 6
39BHLEHIB0M9O0L 603bgd0. AWM3MBOL  FHMEIMBEHMOOL  FHJLGHOM  dodmzerobos  Abwddo
33mBol  d9390MoHIoL IMM3935, MMIYoE JMBGHOMEEIIMES OYEHOm. 35309630

MBgds 330603900l 4390, 69396 YdI0s ymzggwhwommo CT 33wg3s s Lodbogbols
956 396900L dmbo@MEMobyo dmd93bm 5 {erol gobdsgermdsdo.

153356dm Lo@yzgdo: d9m 9o bLgHMBLYE-030699H0 oLEHMOO bgM3WsBos, 3563M95E9G™0s,
13 969dBHMB0s, 6356l 3M30s.

Junior Researchers/sbsgngsb®s 833c093560900 ¢&. 3 N 4, 2025 36



Junior researchers — ‘@
6OAS6ED0d6

SbosHMS 93309350930
Vol. 3 Issue 4, 2025

00
0::0
00

https://doi.org/10.52340/jr.2025.03.04.05
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Abstract:

This report describes the complex surgical management of a proper hepatic artery aneurysm in a 77-
year-old male patient. He was admitted to the clinic with alcohol intoxication, arterial hypotension,
hypoglycemia, severe abdominal pain, and nausea. His medical history included bilateral cerebral

arterial syndromes, coronary artery disease.

Computed tomography revealed a 2.8 cm aneurysm of the hepatic artery proper compressing the portal
vein, along with a large hematoma (18x9 cm) extending between the stomach and pancreas, and splenic
injury. Emergency multi-stage surgery included laparotomy, abdominal drainage, splenectomy,
epicystostomy, and vascular reconstruction of the ruptured aneurysm. Three drainage tubes were

placed.

Postoperative complications included acute respiratory failure, shock, renal and hepatic insufficiency,
post-hemorrhagic anemia, and coagulopathy. The patient required intensive care, mechanical
ventilation, hemotransfusions, vasopressor support, antibiotics, and gastroprotective therapy. Under
nephrologist supervision, the patient showed gradual improvement in renal and liver function,
hemodynamic stability, and correction of anemia. Extubation was performed on postoperative day 8,

and after two weeks, the patient was transferred to the surgical department.

Hepatic artery aneurysms are rare and often asymptomatic, but pose a high risk of rupture and life-
threatening bleeding. In this case, despite an APACHE II-predicted mortality rate of 82%, the patient

responded well to treatment and showed steady recovery.

Keywords: Proper Hepatic Artery Aneurysm, Splenectomy, Vascular Pathology.
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Introduction

Aneurysms of the proper hepatic artery (PHA) are rare vascular abnormalities, accounting for a small
fraction of all visceral artery aneurysms. Despite their low incidence, these aneurysms carry a
significant risk of rupture, which can result in life-threatening intra-abdominal hemorrhage. Most
PHA aneurysms are asymptomatic and incidentally discovered during imaging studies performed for
unrelated reasons. However, when symptomatic, they may present with vague abdominal pain,

gastrointestinal bleeding, or, in severe cases, hemorrhagic shock.

The complexity of managing such aneurysms increases when they are accompanied by additional
complications, such as hematoma formation, compression of adjacent structures, or concomitant organ
injury. Prompt diagnosis and a multidisciplinary treatment approach are essential to prevent morbidity

and mortality.

This case report describes the clinical course, diagnostic evaluation, and complex management of a 77-
year-old male patient with a ruptured proper hepatic artery aneurysm, presenting with hemodynamic
instability, hemoperitoneum, and splenic trauma. The case underscores the challenges of managing
visceral artery aneurysms in acute settings and highlights the importance of individualized, rapid

intervention.
Case Presentation

A 77-year-old male was admitted to the hospital in a state of alcohol intoxication, arterial hypotension,
and hypoglycemia. According to his neighbours, the patient had sustained a fall at home earlier, due to
acute intoxication, which was the reason for calling emergency services. A few hours after admission,

he developed acute, diffuse abdominal pain, accompanied by nausea and dry mouth.

On physical examination, the abdomen was generally tender with muscular guarding, most notably in
the right upper quadrant, where deep palpation was restricted due to rigidity and distension. Vital signs

indicated ongoing hemodynamic instability.
Medical history included:

e Bilateral cerebral arterial syndromes
e Coronary artery disease
e Coronary angioplasty and stenting

e Essential hypertension
CT scan revealed:

e A 2.8 cm aneurysm of the proper hepatic artery, compressing the portal vein
e A high-density hematoma measuring 18x9 cm, extending toward the small intestine, located

between the stomach and pancreas
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e Associated splenic trauma

Figure 1. CT scan of PHA aneurysm

Surgical Intervention

The patient underwent emergency surgery under general anesthesia. Positioned supine in the
Trendelenburg position, a midline laparotomy was performed. A significant volume of intra-abdominal

blood and organized hematoma was evacuated and drained.
Operative steps:

e Elevation of the liver for exposure

e Dissection of the lesser sac and hepatoduodenal ligament

e Proximal and distal vascular control of the proper hepatic artery

e Aneurysmectomy and direct vascular reconstruction using 5-0 or 6-0 Prolene sutures

e Splenectomy due to active bleeding from splenic injury

e During surgery bloodloss was 3500ml

e Placement of an epicystostomy catheter into the bladder

e Insertion of three drainage tubes: subdiaphragmatic, pelvic, and right subcostal via auxiliary

incisions
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Figure 2. Photo of the spleen, taken during surgery

Postoperative Course
The patient developed several complications:

e Acute respiratory failure
e Undifferentiated shock
e Acute renal failure

e Acute liver failure

e Post-hemorrhagic anemia and coagulation defect
Management included:

e Admission to the intensive care unit
¢ Blood transfusions

e Vasopressor therapy

e Broad-spectrum antibiotics

e Gastroprotective prophylaxis

e Mechanical ventilation

Due to elevated serum creatinine, nephrology consultation and monitoring were initiated. Clinical

improvement followed:

e Restoration of urine output
e Reduction in nitrogenous waste products

e Normalization of liver function tests
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e (Correction of anemia

e Stabilization of hemodynamic parameters

The patient was neurologically intact and responsive. After progressive respiratory improvement,
tracheal extubation was performed on postoperative day 8. Oxygen therapy was continued via

humidified mask. Nasogastric feeding was maintained; urine drainage was via epicystostomy.

No further fluid collection was observed from the drainage sites, and all drains were removed.
Inflammatory markers improved; mild anemia and moderate hypocoagulability persisted. Hepatic and

renal function showed continuous improvement.

By postoperative day 14, the nasogastric tube was removed, and the patient was transferred from the

ICU to the surgical ward for ongoing monitoring.

Discussion

Proper hepatic artery aneurysms (PHAAs) are an uncommon subset of visceral artery aneurysms,
accounting for less than 20% of all hepatic artery aneurysms and an even smaller proportion of all
splanchnic aneurysms. They are often asymptomatic and incidentally discovered during imaging for
unrelated conditions. However, once symptomatic—or worse, ruptured—they become true surgical
emergencies due to the high risk of fatal intra-abdominal hemorrhage. The risk of rupture increases
with aneurysm size, comorbid conditions, and hemodynamic instability at presentation. Mortality from
ruptured hepatic artery aneurysms has been reported to be as high as 70-90% in the absence of timely

intervention.

In this case, the patient’s presentation was further complicated by multiple factors: acute alcohol
intoxication, trauma-induced splenic injury, and the rupture of a previously undiagnosed 2.8 cm PHA
aneurysm. This sequence of events triggered a cascade of critical complications, including massive
hemoperitoneum, hemorrhagic shock, hepatic dysfunction, and acute kidney injury. The clinical
course was further burdened by post-operative respiratory failure and coagulopathy. The calculated
APACHE 1II score on admission predicted an 82% mortality risk, underlining the severity of the

patient’s condition.

Early recognition and rapid imaging played a pivotal role in diagnosis. Computed tomography (CT) not
only identified the aneurysm and the associated hematoma but also highlighted the ongoing intra-
abdominal bleeding and adjacent organ involvement, including splenic injury. The precise visualization

of the aneurysm’s anatomy was essential in planning the surgical approach.

Successful management hinged on a multidisciplinary strategy involving emergency surgery, intensive
care, nephrology, anesthesiology, and interventional radiology teams. Surgical priorities focused on

hemorrhage control, vascular reconstruction, and splenectomy. Postoperatively, meticulous
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hemodynamic support, mechanical ventilation, blood product replacement, renal function monitoring,

and infection control were required to manage the ensuing organ dysfunction.

The patient’s recovery emphasizes the life-saving importance of aggressive and well-coordinated
intervention, even in cases with a dire prognosis. Although hepatic artery aneurysms are rare, they
must be considered in the differential diagnosis of acute abdomen in elderly patients, especially in the

context of trauma or sudden decompensation.

This case also underlines the importance of post-discharge planning and follow-up in such high-risk
patients, given the potential for delayed complications, organ dysfunction, and the psychological

impact of critical illness.

Conclusion

This case highlights the importance of modern surgical techniques and multidisciplinary care in the
management of rare but dangerous vascular pathologies such as PHAAs. The successful outcome
demonstrates how far surgical practice in Georgia has advanced and underscores the necessity for rapid

intervention and tailored patient care.
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Ollier Syndrome in Pediatric Practice: Perspectives and Results of Surgical

Intervention
Lika Bedinashvili!? Zuri Chkhartishvili® Ketevan Gotsiridze®

I'Tbilisi State Medical University Faculty of Medicine; 2Scientific Association “Endeavor”; 3Tbilisi
State Medical University and Ingorokva University Clinic of High Medical Technologies, Department

of Traumatology

Abstract

Ollier’s Disease (Enchondromatosis) is a rare, non-hereditary osteochondrodysplasia characterized by
multiple exostoses. This condition is often accompanied by skeletal deformities, limb asymmetry,
functional limitations and chronic pain. In progressive cases, surgical intervention is frequently

required, particularly in pediatric patients, where bone growth is in an active phase.

An 11-year-old male patient was admitted to the clinic with genu valga and plano-valgus deformity of
the right lower limb, which had been progressing over the years. Multiple exostoses were noted in the
knee and ankle joints, with a 3 cm shortening of the right lower limb and marked limping associated

with severe pain. The patient had previously undergone unsuccessful surgical intervention.

Instrumental investigations revealed medial epiphysiodesis of the right tibia using a screw and an
osteocartilaginous exostosis localized in the distal part of the right fibula. Based on clinical and

radiological findings, Ollier’s disease was diagnosed and repeat surgical intervention was planned.

The operation was performed using an open technique. A partial resection of the distal third of the
right fibula was conducted with preservation of the syndesmosis. Corrective arcuate osteotomy of the
right tibia was performed and three Kirschner wires were used for bone stabilization, aiming to correct
the deformity and improve joint mobility. Simultaneously, femoral epiphysiodesis was carried out to

balance limb growth rates and achieve symmetry.
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Management of Ollier’s disease requires an individualized approach, particularly in pediatric patients
where bone growth and deformity progression are anticipated. This clinical case demonstrates that the
effectiveness of surgical treatment depends on timely diagnosis and postoperative monitoring. The use
of internal fixation plays a crucial role in bone stabilization and healing. Ongoing dynamic observation

is necessary to prevent potential complications in the future.
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A Clinical Case Report: Patient with Carotid Artery Thrombosis
Keti Iakobashvilil, Archil Khantadze!

Thilisi State Medical University, Faculty of Medicine, Medical Student

Abstract

A 72-year-old male patient was admitted to the clinic on an urgent/emergency basis. The patient
complained of dizziness, loss of balance, and ringing in the ears. In the medical history, he reported
several episodes of loss of consciousness, with the most recent episode occurring approximately two

weeks ago. He also experienced numbness in the right limbs, lasting for several hours.

Due to these complaints, a duplex ultrasound of the carotid arteries and a CT angiography of the extra-
and intracranial vessels were performed. The investigation revealed up to 60% stenosis of the left
internal carotid artery, caused by soft atherosclerotic plaques. The right internal carotid artery was

calcified at the carotid sinus but without significant stenosis.

Neurological examination: cranial nerves intact; motor strength and range of motion preserved in all
four limbs; coordination tests were performed satisfactorily; pathological extensor reflex present on the

right side. The patient was classified as high-risk for stroke.

Cardiological consultation revealed essential (primary) hypertension. The patient had experienced a

TIA one week prior.
Clinical diagnosis — Hemodynamically significant stenosis of the left internal carotid artery.
Comorbidities — Essential (primary) hypertension; transient ischemic attack (unspecified).

Based on the patient's condition and diagnostic results, a decision was made in favor of surgical

intervention. The goal of the operation was the prevention of ischemic stroke.

Under general balanced anesthesia, a 10 cm incision was made over the projection of the left carotid
arteries. A longitudinal arteriotomy was performed on the anterior wall of the common carotid artery,

extending into the internal carotid artery, 3 cm in length. Intraoperative revision showed
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atherosclerotic degeneration of the left common, external, and internal carotid arteries. The

atherosclerotic plaque extended 1 cm into the internal carotid artery, causing hemodynamic stenosis.

A temporary shunt (9Fr) was inserted from the common carotid artery into the internal carotid artery,
and main arterial blood flow was restored. The clamping time was 01:30 minutes. An open

endarterectomy was performed on the common, internal, and external carotid arteries.

The temporary shunt was removed, and central blood flow was restored in the internal carotid artery.
The total clamping time was 03:00 minutes. The anastomosis was hermetic, and pulsation of the arteries

was confirmed within the wound. The wound was closed in layers.

Macroscopic specimen description: atherosclerotic plaque removed from the left common, internal,

and external carotid arteries.

Expected postoperative complications: acute cerebral circulatory disorders, hemorrhage, infection,
swelling, pain, adverse drug reactions, delayed wound healing, exacerbation of comorbidities,

thrombosis in the reconstruction zone, myocardial infarction.

Respiratory risks: respiratory distress syndrome, loss of work capacity, death, and risk of additional

surgical interventions.

Prevention of postoperative complications: adequate anticoagulant and antiplatelet therapy, aseptic

wound dressings, antibiotic therapy, syndrome-based and symptomatic treatment.
The patient did not develop complications and was discharged home on the 4th day of hospitalization.

Therapeutic and work-related recommendations: daily wound care; follow-up carotid duplex
ultrasound and vascular surgeon consultation after 3 weeks; ALT, AST, creatinine, and lipid profile
testing after 1 month; cardiologist consultation, complete blood count and CRP after 5 days; physical

rest for 2 weeks.

Keywords: carotid artery stenosis, carotid endarterectomy, atherosclerosis, TIA, stroke prevention,

vascular surgery.

Introduction

Carotid artery disease, characterized by atherosclerotic plaque accumulation in the carotid arteries,
significantly increases ischemic stroke risk due to stenosis or embolism. High-grade stenosis (=70%) in
those who are symptomatic poses the greatest threat, while moderate stenosis (50%-69%) and severe
asymptomatic disease also warrant intervention. Carotid endarterectomy (CEA), the primary surgical
treatment, effectively removes plaque to restore blood flow and prevent stroke. Contemporary data

indicate perioperative stroke risks below 1% in specialized centers, reflecting advancements in
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technique and patient selection. Alternative procedures, such as carotid artery stenting (CAS) and
transcarotid artery revascularization (TCAR), serve high-risk patients, but CEA remains the preferred
standard for most. Effective management hinges on precise imaging, rigorous perioperative care, and
collaboration among surgeons, neurologists, and anesthesiologists to optimize outcomes and minimize

complications.

The neurologic dysfunction associated with microemboli may appear as sudden or transient neurologic
symptoms, including unilateral motor and sensory loss, aphasia (difficulty finding words), or dysarthria
(difficulty speaking due to motor dysfunction). These are referred to as transient ischemic attacks (TIA).
Most TTAs are brief, lasting only a few minutes. By convention, 24 hours is the arbitrary limit of a TTA.
If the symptoms persist, it is a stroke or cerebrovascular accident (CVA). An embolus to the ophthalmic
artery, the first branch of the internal carotid artery, can produce a temporary monocular vision loss,

known as amaurosis fugax, or permanent blindness

Historically, the carotid arteries have been recognized for their critical role in cerebral circulation.
Ancient physicians, including Hippocrates, identified the relationship between carotid artery
pathology and neurological deficits such as contralateral hemiplegia. Over centuries, advances in
anatomy, pathology, and surgical techniques have deepened our understanding of carotid artery

thrombosis and improved patient outcomes.

Early management of carotid artery disease involved ligation to control hemorrhage, but the
development of carotid endarterectomy and endovascular interventions has revolutionized treatment
approaches. Despite these advances, carotid artery thrombosis remains a complex clinical problem
requiring timely diagnosis and multidisciplinary management to prevent ischemic stroke and its

devastating consequences.

Discussion

Carotid artery disease remains a critical contributor to ischemic cerebrovascular events, and its clinical
significance is underscored by the high prevalence of embolic strokes originating from atheromatous
plaques at the carotid bifurcation. The preferential localization of plaques at the bulb and bifurcation
of the internal carotid artery—areas of disturbed flow and low shear stress—highlights the need to not

only quantify luminal narrowing but also assess plaque vulnerability.

The role of microemboli in transient ischemic attacks (TTAs) and minor strokes emphasizes the
dynamic nature of carotid pathology. Studies show that even moderate stenosis (>50%) can be
associated with embolic activity, particularly in symptomatic patients. This raises concerns about the
traditional reliance on percentage-based stenosis thresholds alone to guide intervention, as reflected in
the evolving role of imaging biomarkers such as contrast-enhanced ultrasound, vessel wall MRI, and

plaque morphology assessment.
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Carotid endarterectomy (CEA) remains the gold standard for symptomatic patients with >70% stenosis,
supported by NASCET and ECST trials. However, its benefit diminishes in moderate stenosis (50-69%)
and is not evident in mild cases (<50%). Carotid artery stenting (CAS) offers a less invasive alternative,
yet randomized controlled trials like EVA-3S and ICSS have consistently shown higher periprocedural
stroke risk, especially in older adults. Conversely, TCAR has emerged as a promising technique that
balances safety and efficacy, particularly in high-risk surgical candidates, though long-term data

remain limited.

Emerging technologies are reshaping risk stratification. Artificial intelligence and machine learning
models hold promise in integrating multimodal data—clinical, imaging, and proteomic—to predict
stroke risk with higher precision. Nevertheless, these tools must be validated across diverse populations

and healthcare settings before widespread adoption.

Timing of intervention is another critical factor. Evidence strongly supports early revascularization—
ideally within two weeks of symptom onset. Delayed treatment, especially beyond 4 weeks, markedly
reduces the benefit of intervention. However, the risk of operating too early (e.g., within 48 hours post-
stroke) must be weighed against the potential for hemorrhagic transformation and periprocedural

stroke due to plaque instability.

There remains a pressing need to personalize treatment decisions based not only on stenosis severity
but also on plaque behavior, patient age, comorbidities, and symptomatology. Future guidelines may
shift toward a biologically driven rather than anatomically driven paradigm in carotid disease

management.

Conclusion

Carotid artery disease remains a leading cause of ischemic stroke, primarily driven by embolization
from atherosclerotic plaques at the carotid bifurcation. Timely identification and intervention are
essential to prevent irreversible neurologic damage. Carotid endarterectomy continues to be the gold-
standard treatment for symptomatic patients with high-grade stenosis, offering significant stroke risk
reduction when performed promptly. While carotid artery stenting and transcarotid artery
revascularization expand the treatment options, their use must be guided by patient-specific risk

profiles, anatomical considerations, and procedural expertise.

Emerging imaging modalities and biologically focused assessments of plaque vulnerability offer
opportunities to move beyond traditional stenosis-based decision-making. Additionally, artificial
intelligence and proteomic tools may soon refine our ability to stratify risk and personalize
management. Ultimately, a multidisciplinary, evidence-based approach remains critical in improving

outcomes for patients with carotid artery disease and reducing the global burden of stroke.
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A Clinical Case of Laparoscopic Treatment of Median Arcuate Ligament Syndrome
Natia Samushia’, Nino Gelenava'

Ivane Javakhishvili Tbilisi State University, Faculty of Medicine

Abstract:

Median arcuate ligament syndrome (MALS), also referred to as Dunbar syndrome, is a rare vascular
compression disorder characterized by extrinsic compression of the celiac artery by the median arcuate
ligament. It commonly presents with vague gastrointestinal symptoms such as postprandial epigastric
pain, nausea, anorexia, weight loss, and occasionally diarrhea. However, radiologic evidence of celiac
artery compression is not uncommon in asymptomatic individuals, reported in up to 10-24% of cases,
indicating that anatomical compression alone is insufficient for diagnosis. The pathophysiology of
MALS is multifactorial, with a possible neurogenic component involving altered pain processing from
the splanchnic plexus. As MALS is a diagnosis of exclusion, thorough evaluation is necessary to rule
out other potential causes. Surgical decompression of the median arcuate ligament—via open,
laparoscopic, or robot-assisted approaches—is the primary treatment, with endovascular therapy

reserved for persistent stenosis following surgery.

This article presents a clinical case exemplifying the laparoscopic treatment of MALS. A 28-year-old
female patient with a 7-8 year history of nonspecific abdominal symptoms experienced worsening pain
and significant weight loss (18 kg) over the past month. Diagnostic imaging with duplex
ultrasonography and computed tomography revealed a 75% proximal stenosis of the celiac artery. The
patient underwent successful laparoscopic release of the median arcuate ligament. Postoperatively, all
gastrointestinal symptoms resolved, peristalsis resumed within 12 hours, and the patient was able to
eat normally the following day. Additionally, the abdominal bruit resolved. She was discharged one

day after surgery and remained symptom-free during a 5-month follow-up period.
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Background

Median Arcuate Ligament Syndrome (MALS), also known as Dunbar syndrome, is a rare cause of
chronic abdominal pain, resulting from external compression of the celiac artery and/or celiac plexus
by the median arcuate ligament — a fibrous band connecting the right and left crura of the diaphragm.
In some individuals, the ligament inserts lower than normal, leading to mechanical compression of the

proximal celiac artery, especially during expiration.

The syndrome most commonly affects young, thin women and presents with nonspecific
gastrointestinal symptoms such as postprandial epigastric pain, nausea, vomiting, bloating, diarrhea,
and unintentional weight loss. These symptoms often mimic more common gastrointestinal disorders,

leading to delayed or missed diagnosis.

Although imaging may reveal celiac artery compression in a portion of the healthy population (10—
24%), only some individuals become symptomatic. This discrepancy suggests that neurogenic
mechanisms — specifically, irritation of the celiac plexus — may play a central role in the development

of pain and gastrointestinal symptoms.

Given the overlap with other GI conditions, MALS is considered a diagnosis of exclusion. Diagnostic
workup includes Doppler ultrasound, computed tomography angiography (CTA), and magnetic
resonance angiography (MRA). Treatment is primarily surgical, involving decompression through
open, laparoscopic, or robotic approaches. Endovascular procedures are generally reserved for cases

with persistent stenosis after decompression.

Case Presentation

The patient is a 28-year-old female with a 7-8 year history of chronic abdominal discomfort. Over the
past year, the abdominal pain progressively worsened, becoming constant throughout the day and
night. The pain intensified significantly after food intake and was accompanied by nausea and
vomiting. As a result, the patient experienced a dramatic weight loss of 18 kg over the past month. She
also reported a sensation of heaviness in the epigastric region, heartburn, persistent nausea, vomiting,
constipation, marked general weakness, and severe fatigue even with minimal physical activity.
Additional symptoms included headaches, insomnia, dizziness, and a subjective sensation of increased

pulsation in the abdominal aorta. She also complained of coldness in her extremities.
Diagnostic Findings:

Duplex ultrasound revealed a stenotic lesion exceeding 70%. Peak systolic velocity (PSV) during

expiration reached 240 cm/s, decreasing to approximately 200 cm/s during inspiration.
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CT angiography (Figures A and B) demonstrated a localized 75% stenosis of the proximal celiac trunk.
Surgical Treatment:

The patient underwent laparoscopic surgery: "Dissection and release of the median arcuate ligament
from the abdominal aorta." This procedure is also referred to by some authors as a celiac trunk

ganglionectomy, due to the presence of neurofibrous infiltration [1].
Postoperative Outcome:

The patient was discharged 24 hours after surgery. Remarkably, she reported complete resolution of
abdominal pain immediately upon awakening from anesthesia. All pathological abdominal symptoms
disappeared postoperatively, and she noted a warming sensation in her extremities. Intestinal peristalsis
returned within 12 hours. On the morning following surgery, the patient was able to tolerate oral
intake without recurrence of symptoms. The disturbing sensation of abdominal aortic pulsation was no

longer present.

At follow-up one week post-surgery, the patient reported feeling very well, with no specific
complaints. It is noteworthy that she continued to exhibit low blood pressure (approximately 80/40
mmHg), which occasionally caused mild discomfort in the chest area. As of five months
postoperatively, the patient remains symptom-free, with no recurrence of her preoperative complaints.

She is currently under periodic follow-up by a cardiologist and angiologist. A control CT angiography

is planned six months after the procedure.
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Discussion

Median Arcuate Ligament Syndrome (MALS), also known as Dunbar Syndrome or celiac artery
compression syndrome, is a rare and often underdiagnosed vascular condition characterized by the
external compression of the celiac trunk by the median arcuate ligament of the diaphragm. The
syndrome was first described clinically by Harjola in 1963, who associated abdominal symptoms with
compression of the celiac artery [2]. Subsequently, in 1965, Dunbar and colleagues analyzed 13 patients
and confirmed that the clinical manifestations of postprandial abdominal pain and weight loss were
due to ischemia caused by extrinsic compression of the celiac trunk by the median arcuate ligament

[3]. Since then, the condition has frequently been referred to as "Dunbar Syndrome."

MALS predominantly affects young individuals, typically between the ages of 20 and 40, with a higher
prevalence in women. In many cases, the syndrome remains asymptomatic or manifests with vague
gastrointestinal complaints, leading to misdiagnosis or delayed diagnosis. Common symptoms include
postprandial epigastric pain, nausea, vomiting, weight loss, early satiety, and sometimes diarrhea or
constipation. Due to the nonspecific nature of these symptoms, MALS is considered a diagnosis of

exclusion.

Advances in imaging modalities such as duplex ultrasound and CT angiography have improved the
ability to detect MALS. Duplex sonography may reveal elevated peak systolic velocities (PSV) of the
celiac artery, especially during expiration, which normalizes during inspiration—a dynamic feature
characteristic of MALS [4,5]. In the clinical case presented here, duplex ultrasound revealed >70%
stenosis with a PSV of 240 cm/s during expiration and 200 cm/s during inspiration. CT angiography

confirmed a 75% localized stenosis of the proximal segment of the celiac trunk [6].

The primary goal of treatment is to restore normal blood flow in the celiac artery. While traditional
open surgical decompression was historically the mainstay of treatment, minimally invasive
approaches such as laparoscopic and robot-assisted techniques are now preferred due to their numerous
advantages. These include better visualization of the aortic region, reduced intraoperative blood loss,
lower rates of cardiopulmonary complications, less postoperative pain, shorter hospital stay, and

reduced risk of adhesions [2,7]. In our case, laparoscopic release of the median arcuate ligament was
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successfully performed. Notably, this was the first such laparoscopic intervention reported both in

Georgia and in the post-Soviet region.

Although some authors propose percutaneous angioplasty with stenting as an alternative or adjunctive
treatment—particularly in cases where traditional surgery is contraindicated or fails to relieve residual
stenosis—this remains a subject of ongoing debate. Endovascular techniques are generally considered

secondary interventions after surgical decompression.

Despite increasing recognition, many questions about MALS remain unanswered due to the rarity of
the condition and the lack of large-scale clinical studies. The variability in clinical presentation,
combined with the frequent presence of radiological compression in asymptomatic individuals,

complicates the establishment of standardized diagnostic and therapeutic guidelines.

In conclusion, Dunbar Syndrome is a rare but potentially debilitating condition that requires high
clinical suspicion and thorough radiological assessment for diagnosis. Surgical intervention, especially
through minimally invasive techniques, remains the cornerstone of treatment and often leads to

significant symptom relief and quality-of-life improvement in carefully selected patients.
Conclusion

Dunbar Syndrome (MALS) is a rare and often overlooked cause of chronic abdominal symptoms,
primarily affecting young women. Timely diagnosis through advanced imaging and a high index of
clinical suspicion is crucial. Minimally invasive surgical treatment, particularly laparoscopic release of
the median arcuate ligament, has shown excellent outcomes and remains the treatment of choice.
Continued clinical awareness and further research are needed to better understand the

pathophysiology and optimize management strategies for this complex condition.
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