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ABDOMINAL ULTRASOUND IN PATIENTS WITH ABDOMINAL PAIN
AS A FIRST-LINE DIAGNOSTIC IMAGING METHOD
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Abu Ali ibn Sino Bukhara State Medical Institute
Annotation. Hospital records of patients who underwent abdominal US as a
first-line diagnostic examination at Bukhara Medical Institute Hospital from April
2022 to April 2024 were reviewed. Only patients who underwent abdominal US
for the diagnosis of abdominal symptoms were included in this study. All patients
with previous diagnostic imaging results were excluded from the study to reduce
bias. The analyzed patients included 39 men with a mean age (mean + standard
deviation) of 65.8 + 18.8 years and 37 women with a mean age of 53.7 + 19.3
years. Abdominal ultrasound confirmed the final diagnosis in 66 of 76 patients.
The final diagnosis of symptoms by abdominal ultrasound was unsuccessful in the
remaining 10 patients, who required further evaluation. Acute cholangitis, acute
cholecystitis, acute pancreatitis, acute appendicitis, colonic diverticulitis, and
splenic rupture were correctly diagnosed. Various types of cancer, including
colorectal cancer, were also successfully diagnosed. Bile duct cancer and sigmoid
volvulus could not be diagnosed by abdominal ultrasound due to the presence of
intestinal gas. Abnormal findings were detected by abdominal ultrasound, but
further consultation with gynecologists was required for diagnosis. Abdominal
ultrasound is appropriate for patients with abdominal symptoms. Patients are
advised to undergo additional diagnostic imaging or consult with a gynecologist if
large gas bubbles are present or if gynecological conditions are suspected.
Ultrasound is becoming increasingly important in the diagnosis of gastrointestinal
diseases. However, for colon cancers, the diagnostic value of conventional
transabdominal sonography is limited. The aim of this study was to determine
whether the assessment and staging of colon cancers could be improved by
retrograde injection of water into the colon, a procedure called colon
hydrosonography.
Key words: abdominal ultrasonography, tumor diseases, colorectal cancer,
hydrocolonosonography.

VJIBTPA3BYKOBOE UCCJIEJOBAHUE BPIOIITHOM MMOJIOCTU Y
MMAIOUEHTOB C BOJIBIO B )KUBOTE KAK METO/]
JIUATHOCTHYECKOM BU3YAJIM3AIINHM ITEPBOM JIMHUU

Hbooosa Jlunnoza Paznuooun kusu - Kapeapsl

MEIUIMHCKON PaOIOTUU U SIIEPHON MEAULIMHBI

Byxapckoro rocyiapcTBEHHOTO MEIUIIHHCKOTO

UHCTUTYTa UMeHH A0y Ann nbH CuHo

AHHoTanusi. beimu mpoaHanu3upoBaHbl OONBHUYHBIE KapThl MAIMEHTOB,
KOTOpbIM B Tiepuo ¢ anpens 2022 no anpens 2024 rona B 6onbHuLe byxapckoro
MEIHMIIMHCKOTO WHCTUTYTa B KaueCTBE JMArHOCTHUYECKOTO OOCIeNOBaHUS MEPBOi
auHuM npoBoawiiock Y3W OpromHoil monoctu. B 310 wuccienoBanue ObuH
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BKJIFOUEHBI TOJBKO TAIMEHTHI, KOTOpbIM Y3U OpronrHoi MOJOCTH MPOBOJUIOCH
JUTSL TUATHOCTUKY a0JJOMMHAIIBHBIX CHMIITOMOB. BCe ManmnenTsl, y KOTOPhIX paHee
OBLTN TOTYYEHBI PE3YAbTAThl JUATHOCTUYCCKON BU3yalln3aIiy, ObUTH UCKITIOYCHBI
U3 HWCCIEAOBAaHMS [IJI1 YMEHBIICHUS TMPEAB3ATOCTU. I[IpoaHanmm3mpoBaHHBIC
MalMEeHTHI BKIIIOUA 39 MyXYMH CO CPEIHUM BO3PACTOM (CpeaHee + CTaHIapTHOE
oTkioHeHue) 65,8 + 18,8 net u 37 KEHIUH CO CpeaHUM Bo3pactoM 53,7 £ 19,3
JeT.  YIbTpa3ByKOBO€  HCCIEAOBAaHUE  OpPIOMIHON  MOJOCTH  MOATBEPIUIIO
OKOHYATEJIbHBIA JHUarHo3 y 66 u3 76 mnanueHtoB. OKOHYATEIbHBIA IHArHO3
CUMIITOMOB C TIOMOUIBIO YJABTPa3BYKOBOTO HCCIIEOBaHUS OPIOIIHOM MOJOCTH HE
OblI1 yCTaHOBIIEH Yy ocTaBmuxcs 10 mManueHToB, KOTOPBIM MOTPEOOBAIOCH
JIOTIONTHUTENIbHOE o0cieoBanue. bbln TpaBUIBHO TUArHOCTHPOBAHBI OCTPBIN
XOJIJAHTUT, OCTPBIA XOJEUUCTUT, OCTPBIM MAHKPEATUT, OCTPBIA AaNICHAULNT,
JTUBEPTUKYIUT TOJICTOM KHWIIKU W Pa3pbiB CEJIE3E€HKH. TakKe OBLIM YCIEITHO
JMATHOCTUPOBAHBI PA3JIMYHbIE BUABI paKa, BKIIIOUas KOJOPEKTAIBbHBIA pak. Pak
KEITYHBIX MMPOTOKOB M 3aBOPOT CUTMOBHIHON KHIIIKH HE YIAJTIOCh JUATHOCTUPOBATH
C TIOMOIIbIO YJIBTPA3BYKOBOTO HMCCIICAOBAHMS OPIOIIHOM TMOJIOCTH HM3-3a HAJTHMUHS
KHWIIEYHBIX Ta30B. AHOMaJbHBIC pPE3yabTaThl OBUTM  OOHAPYXEHBI  TIPH
VIABTPA3BYKOBOM HCCJICIOBAHUN OPIONTHOM MOJIOCTH, HO JUISl TOCTAaHOBKH JTHArHO3a
noTpedoBaach JIOMOJHUTENbHAS KOHCYJIbTAIMsl TUHEKojora. Y3W OpromHoi
TIOJIOCTH TIOJIXO/UT JIJIS TTAIIMEHTOB ¢ a0JOMUHAILHBIMU cUMITTOMaMu. [larmentam
PEKOMEHIyeTCsl TPOUTU TOTOJHUTENbHYIO TUATHOCTUYECKYIO BU3yaJIU3aIUI0 WU
IPOKOHCYJIETUPOBATHCS C TMHEKOJIOTOM MPU HATWYUKM OOJBIIUX My3bIPHKOB rasa
WIM TOJO3PDEHUH Ha THUHEKOJOTUYECKHe 3a0o0JieBaHUA.  YJIBTPA3BYKOBOE
HcclieIoBaHre MpUOOpeTaeT Bce OoJblliee 3HAYCHUE B JTMATHOCTUKE 3a00JICBaHUIN
KEIYIOYHO-KUIIIEYHOTO  TpakTa. OgHako TpH  pake  TOJCTOM  KHIIKH
JTMATHOCTUYECKAass IICHHOCTh OOBIYHOM  TpaHCAOJOMHHAIBHOW COHOTrpaduu
orpaHuueHa. llenplo AaHHOTO HCCIENOBAaHUS OBUIO ONPEACIUTh, MOXHO JIH
VAYYIIUTh OIEHKY © CTaJupOBaHUE pakKa TOJCTOW KHIIKH C TTOMOIIBIO
PETPOTPaTHOTO BBEICHUS BOABI B TOJCTYIO KHIIKY, MPOICAYPHI, Ha3bIBaGMOU
rUAPOCOHOTpadueit TOJICTON KHUILKH.

KiroueBble cji0Ba: yIbTPa3ByKOBOE HCCIIEAOBaHHE OPIONIHOW TONOCTH,
OITyXOJICBBIC 32a00JICBaHUS, KOJIOPEKTAIBHBIN paK, THAPOKOIOHOC-COHOTpadwHsl.

Introduction. Abdominal pain is one of the most common symptoms
prompting patients to visit hospitals. Among such people, a number of patients
have serious illnesses and require subsequent hospitalization or surgery. The
diagnosis may include acute appendicitis, intestinal obstruction, and other serious
conditions such as intestinal necrosis and volvulus (1). Accurate and prompt
diagnosis is essential for proper patient management. The diagnosis of patients
with abdominal pain is primarily determined by imaging techniques such as
radiography, abdominal ultrasound (US), computed tomography (CT), and
magnetic resonance imaging (MRI) (2). Among them, abdominal ultrasound is a
non-invasive procedure that is readily available in most hospitals even during off-
hours (weekends, nights, and holidays) and can be performed at the patient's
bedside (3). Abdominal ultrasound is indispensable for the diagnosis of abdominal
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diseases in patients with abdominal symptoms (4,5). In addition, abdominal
ultrasound is also useful for the diagnosis of solid organ diseases, including acute
cholangitis, acute cholecystitis, and acute pancreatitis (6—8). Abdominal ultrasound
is also useful for the diagnosis of intestinal diseases based on pathological findings
(9). Diagnostic criteria by abdominal ultrasound have been established for acute
appendicitis and colonic diverticulitis, and colorectal cancer can be diagnosed by
abdominal ultrasound. In many cases, patients are diagnosed based on a
combination of laboratory data and diagnostic imaging results based on symptoms
and physical examination. Regarding diagnostic imaging, CT scan is recommended
as a first-line procedure; however, CT scan is not always available after hours in
most hospitals. In these cases, abdominal ultrasound is the first-line procedure.

Based on the above considerations, the current study retrospectively
analyzed the charts of patients who underwent abdominal ultrasound as a first-line
diagnostic procedure to evaluate its usefulness and limitations in establishing a
diagnosis in patients with abdominal symptoms. Ultrasound has become a widely
accepted diagnostic tool for many abdominal diseases. In recent years, the
resolution achieved by ultrasound equipment has significantly improved, making it
possible to perform more accurate ultrasound diagnostics. Thus, traditional
transabdominal sonography is becoming increasingly important in the diagnosis of
gastrointestinal diseases. Today, ultrasound can even diagnose acute appendicitis.
1.2 However, traditional abdominal sonography has limitations. Colonic diseases
cannot be reliably detected using sonography alone, as the colon cannot be fully
visualized, and detailed assessment of wall structures and intraluminal lesions is
difficult. Transabdominal sonography after retrograde colonic water infusion, a
technique known as colon hydrosonography, can significantly improve conditions
for colonic ultrasound imaging and evaluation. Studies have shown that this
technique can diagnose not only colon tumors (3) but also inflammatory bowel
diseases such as Crohn's disease and ulcerative colitis

Materials and methods. Medical records were retrospectively reviewed for
76 patients who underwent abdominal ultrasound as a first-line diagnostic imaging
modality at Bukhara Medical Institute Hospital from April 2022 to April 2024.
Abdominal ultrasound was performed during consultations or outside of office
hours (weekdays, weekends, and holidays). Recruited patients were limited to
those who underwent abdominal ultrasound as a first-line diagnostic approach to
evaluate the diagnostic performance of abdominal ultrasound alone, without any
potentially confounding information from other diagnostic imaging procedures.
Patients were excluded if abdominal ultrasound was performed after other
diagnostic imaging procedures, such as radiography, CT, or MRI, as the ultrasound
technician would have been informed of the obtained results. The analyzed patients
included 39 men with a mean age (mean + standard deviation) of 65.8 £+ 18.8 years
and 37 women with a mean age of 53.7 + 19.3 years.Patients were admitted to the
hospital or referred to another hospital based on a diagnosis obtained by abdominal
ultrasound, blood test results, clinical findings, or diagnostic imaging after
abdominal ultrasound. Therefore, patients were referred to another hospital for a
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gynecological consultation. Out-of-hours patient management was determined
based on abdominal ultrasound findings and clinical symptoms. This study was
not considered a clinical trial because abdominal ultrasound was performed as part
of routine clinical practice. Written informed consent was not required for
inclusion in the study. Patient records/information were anonymized and de-
identified before analysis.

Ultrasound of the abdominal cavity. Abdominal ultrasound was performed
by senior researchers at the Japanese Society of Medical Ultrasound (Tokyo,
Japan; http :// www . jsum . or . jp / jsum - ¢ / index . html ) using the ultrasonic
system SSA -700 A (Toshiba Medical Systems Corporation, Ohtawara, Japan) with
a 3.75 MHz convex sensor (PVT -375 BT; Toshiba Medical Systems Corporation)
or a linear sensor 8.0 MHz (PLT -805 AT; Toshiba Medical Systems Corporation).

Diagnostic criteria for diseases. Acute cholangitis is defined as
inflammation caused by bile duct obstruction (6). Findings detected by abdominal
ultrasound include bile duct dilation and evidence of its etiology, such as stricture,
stones, or stent (6). In the present study, in the absence of these findings, acute
cholangitis was not diagnosed by abdominal ultrasound but was based on a
combination of symptoms, including systemic inflammation and cholestasis (6).
Acute cholecystitis was diagnosed by a combination of local and systemic signs of
inflammation ( 7 ). Abdominal ultrasound confirmed the diagnosis with the
findings of distension, wall thickening, and sediment in the gallbladder (7). More
specifically, the detection of the sonographic Murphy sign was considered the most
reliable, as it is believed to suggest gallbladder inflammation.

Acute pancreatitis is typically diagnosed as abdominal pain, elevated serum
amylase, and pancreatic edema using diagnostic imaging. In the current study,
acute pancreatitis was diagnosed when abdominal ultrasound revealed a swollen
pancreas, fluid collection, and inflammation of adjacent organs. Acute
diverticulitis was diagnosed as a diverticulum with a thickened wall and high
echogenicity from the surrounding tissue. Acute appendicitis was diagnosed as a
swollen appendix with a diameter >10 mm and a thickened wall).

Conclusion. The diagnosis of acute appendicitis was complicated when the
appendix could not be located. Bowel preparation consisted of a laxative
orthograde bowel lavage on the morning of the examination. A total of up to 1500
ml of water was infused into the colon after an intravenous injection of 20 mg
scopolamine- N -butyl bromide (Buscopan; Boehringer Ingelheim) to relax the
bowel. The relaxant was necessary not only to achieve optimal bowel distension
during water administration but was also useful in suppressing the feeling of
urgency to defecate. A commercially available system commonly used for barium
enemas (Pneumocolon; Barnes - Hind) was used to administer the water. Barium
Products). Continuous transabdominal sonographic examination of the colon was
performed, starting from the moment of water administration, using a real-time
scanning device with 3.5, 5.0 and 7.5 MHz transducers (Picker CS 9500). The
examination began with a 3.5 MHz transducer; 5.0 and 7.5 MHz transducers were
used for a detailed assessment of the colonic wall structure. A manually controlled
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tilt table allowed for patient positioning. To achieve optimal filling and distension
of the sigmoid colon, the examination was initially performed with the patient in
an upright position; 300 to 500 ml of water was administered. After examination of
the sigmoid colon, the patient was placed supine for examination of the rest of the
colon, during which another 1000 ml of water was administered. The lateral
intercostal route was chosen for examination of the colonic flexures. Deep
inspiration moves the colonic flexures downward and facilitates their sonographic
visualization. The diagnosis of colonic tumors was based on sonographic evidence
of intraluminal masses attached to the wall, the appearance of lesions in the
structure of the colonic wall and surrounding connective tissue, or both. The depth
of tumor infiltration into the colon wall was measured, and tumor stage was
determined according to the classification system developed by the International
Union Against Cancer. 6 The tumor was classified as T1 when infiltration was
limited to layers 1 and 2 of the colon, as T2 when the tumor penetrated layers 1-3,
as T3 when it penetrated layers 1-5 and surrounding connective tissue, and as T4
when the tumor extended to all layers and invaded other organs.
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