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The importance of prompt diagnosis and early surgery in
Waugh syndrome

3Hauaj MpaBOBPEMEHE IMjarHO3€ U paHe XUPYPIIKE HHTEPBEHIIN]E KO

Waugh cunapoma

SUMMARY

Introduction Waugh syndrome (WS) is a rare condition
characterized by association of intussusception and gut
malrotation. Due to non-operativne management for
intussusception in certain number of patients, it still
remains undiagnosed. So far, only less than hundred
casses have been reported in literature, most of them
treated surgicaly, with good outcome and no
complication if surgery is done timely after symptoms
appeared.

Case presentation We present a five month old infant
which was admited due to vomiting, blood and mucus in
stool. Clinical findings revealed abdomen which was
painful on palpation, without distension and abdominal
mass. Blood and mucus were noted on rectal
examination. After native X ray, abdominal ultrasound
was done and confirmed intussusception. After
unsuccessful attempt of hydrostatic reduction, ultrasound
was repeated, the target sign persisted, this«time
accompanied by obvious “whirlpool sign” and inverse
ratio of superior mesentery artery and vein. Infant
underwent emergency surgery, and bowel resection with
ileo-colic T-T anastomosis. Recovery was complete after
two weeks.

Conclusion Waugh syndrome should be considered
whenever hydrostatic_reduction fails) in ‘a patient with
previously diagnosed intussusception, and ultrasound
verification of the superior mesenteric artery and vein
relationship  should be insisted upon to confirm the
diagnosis off associated malrotation. In proven Waugh
syndrome, timely surgical intervention is indicated to
prevent bowel resection.
Keywords: = Waugh
malrotation; ultrasound

syndrome;  intussusception;

INTRODUCTION

CAXETAK

YBoa Waugh cunapom (BC) je peTko cTame Koje Kapak-
TEepHIIe IIOBE3aHOCT HHBAaTHHAIM]Ee W MaJIpOTanyje pe-
Ba. 300T HEOMEPATUBHOT JIeYCHa MHBArnHAIINje, KO -0/
pebenor Opoja nanyjeHara u 1ajbe 0CTaje HeJIjarHoOCTH=
koBaH. /[0 cana je y aurepaTypu npHjaBJbeHO CaMO Helll-
TO Mame Of CTOTHHY ClydajeBa, BehnHa BUX je JiedeHa
XUPYPIIKH, ca TOOpPUM HCXOJ0M W' 0e3 KOMIUTHKAITH]ja
aKo ce olepariyja U3BpIIN OIaroBpeMeHO HAaKOH II0jaBe
CHMIITOMA.

ITpuka3 6onecHnka IIpecTaBbaMo 0J0jue y3pacTa net
MeCelld Koje je IMPUMIBEHO 300rT moBpahama, KpBU H
CILy3U Y CTOJIMLM. Y KIMHUYKOM Hajlazy abJoMeH je 010
OoyaH Ha mannaiyjy, 6e3 TUCTCH3Wje U MaTMaOMITHIX
tymedakiyja.  LIpuaMkoM — pekTalHOr  Hperiena,
npumelieHn ¢y TparoBH KpBH U Cly3n. HakoH HaTHBHOT
peHureHckor cHuMKa TpOyxa, “ypaheH je ynTpasByk
abnoMeHa kojuM je motBpheHa wHBarmHanmja. Hakon
HEYCHEIHOT ~ MOKyIIaja  XHJIPOCTATCKe  pPeRyKIHje
TOHOBJBEH j€ YITPas3BYK, ,,3HAK MeTe™ je Mep3ucTUpao,
OBOT MyTa npalieH OYUITICTHUM ,,3HAKOM BPTIIOTra‘ M
WHBEP3HAM OJHOCOM TOPH-E ME3EHTEpUYHE apTepuje U
BeHe. Onojue je IOABPrHYTO XMTHO] oOIepauuju u
peceKuju 1pesa ca uieo-koauaHoM T-T aHacTOMO30M.
ITocne Be HeaesbE JIETe CE MOTIYHO ONOPABHIIO.
3akbyuak O Waugh cunapomy Tpeba pasMHUILIbATH
CBaKM IIyT KaJa He Yycle TNOKYyIIaj XHIPOCTAaTCKe
Je3VHBarMHalMje KOJA IMalWjeHTa ca IPETXOAHO
IMjaTHOCTHKOBAaHOM  HMHBaruHamjoM ©  Tpeda
UHCUCTHPATU HAa YJITPa3BY4HO] BepU(UKAIMjU OJHOCA
roplke ME3eHTEpHYHEe apTepHje W BeHe Kako OWm ce
HOTBpJMNIA JWraHo3a yapyxkeHe Maiporanuje. Kox
JnokazaHor  Waugh  cuHIpOMa  HWHAWKOBaHA  je
IpaBOBpEMEHa XHUPYpLIKa HHTPEBHELHUja Kako Ou ce
CTIpeYryIa peceKiyja IpeBa.
Kmbyune peuu: Waugh
MaJpoTalyja; yarpa3Byk

CHUHJPOM; WHBarvHaluja;

Waugh syndrome (WS) is a rare condition characterized by association of intussusception and
gut malrotation [1]. Brereton and colleagues called this association “Waugh syndrome” after
George E Waugh, who was the first to describe it in 1911 [2]. Only one prospective study was
known so far to investigate high incidence of malrotation among patients with intussusception,

and 18 out of 49 patients with intussusception had malrotation [3]. Incidence of WS is less than
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1 % in the pediatric population [4, 5]. So far, fewer than 100 cases have been described
worldwide [6]. It mostly occurs in the pediatric population, in the age range of 3 months to 3

years, some cases have recently been reported in adults [7].

We present a case of an infant with this association which was timely diagnosed and treated

adequately.

CASE REPORT

A five-month-old girl was referred to the pediatric.emergency department for suspected
intussusception. Her medical and family history was normal, as were her obstetric, perinatal,
and postnatal history. General complaints were vomiting, blood and mucus in a stool.
Symptoms began the day before hospitalization. The first symptom was non-projectile bilious
vomiting after a meal. On the same day, a few hours later, the next symptom appeared: blood
and mucus in the stool which became increasingly pronounced the next day. The last passage
of a stool was on the day of admission, and it contained a large amount of gelatinous bloody

mucus.

On admission, physical examination revealed a moderately dehydrated, alert baby with rapid
reactions. The abdomen was painful on palpation, without distension and abdominal mass.
Blood and mucus were noted on rectal examination. The complete blood count was orderly.
Inflammation parameters were slightly elevated (CRP was 27.4mg/L). Upright abdominal X
ray showed irregular bowel aeration with air-fluid levels in the mid-portion of abdominal cavity
(Figurel). Ultrasound confirmed intussusception with reactive, mesenteric lymph nodes and
free fluid. Target sign was located approximately in the para-umbilical region, slightly on the

right (Figure 2). An attempt of hydrostatic reduction was carried out in the next half an hour,
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but unsuccessfully. Then ultrasound was repeated, the target sign persisted, this time
accompanied by obvious “whirlpool sign” and inverse ratio of superior mesentery artery and
vein (Figure 3). After that, a proximal gastrointestinal study was conducted, and revealed

abnormal position of the duodenum, and stop in passage of contrast caudally.

Diagnosis of WS was confirmed, and emergency surgery was indicated. Intravenous
resuscitation was administered, antibiotics parenteral (III generation of cefalosporins) as well

as pain medications, and gastro-protective therapy. An nasogastric (NG) tube (8Ch) was placed.

The infant was admitted to the hospital 30 hours after first symptoms and open surgery started
one hour and thirty minutes after diagnosis was revealed. During surgical exploration, the
Ladd's bands were noted, as well as prevertebral duodenum and mobile colon. A long-standing
intussusception was identified in ascending colon (Figure 4). The part of terminal ileum, cecum
and part of ascending colon_.formed the intussusceptum. Ladd’s bands were resected. The
manual reduction of intussusception was impossible, because the bowel was dilated with
ischemic and gangrenous walllayers. The resection of intussusceptum was performed. The total
length of the resected intestine was 16cm. The end-to-end anastomosis of the rest of terminal
ileum and' transverse colon was performed and mesentery was reconstructed. At the end,
standard Ladd's procedure was completed with the placement of the small intestine loops on
the right and large intestine on the left. The procedure was successful eventually and lasted for
1h and 45 minutes. There were no postoperative complications. The infant was kept fasting for
three days, with NG tube and antibiotic therapy (III generation cephalosporins and
metronidazole). Intestinal passage normalized three days after the operation. Feeding was
started on the fourth post-operative day. The recovery was successful, and the infant was

discharged from hospital seven days after the procedure.
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On the regular follow up one week after discharge, stitches were removed, wound was clear
and healed. The infant had regular food intake as well as stool passage. After one month the

infant was healthy, and follow-up terminated.

DISCUSSION

The age of WS presentation is variable and ranges from 13 days to 17 yearsin children.
Although it can affect children at any age, it mainly affects children less than 2 years of age,
with only 10-25% of cases occurring in older children [4]. One case has been recently noted in
the adult population, in a 56-year-old patient [7]. Our patient was-an infant, S-months old, who
presented with an acute form of this condition. Chroni¢ intussusception is rare and accounts for
about 3% of intussusceptions in children younger than one year and less than 10% in older
children [4, 8]. Association of chronic intussusception with malrotation has only been described

once in a literature [8, 9]

According to previously reported studies, which suggest that malrotation with mobile caecum,
ascending and descending colon, increases the risk of ileocecal intussusception, often with long
intestinal segments affected, that occurred in our patient [§]. Intussusceptum in our case was an

ileocecal segment with a part of an ascending colon.

Our patient was referred with complaints about vomiting and abdominal pain with bloody
mucus in a stool, without constipation or diarrhea. There were no abdominal distension and
fever. It is in line with previously reported studies, but it is necessary to know that there are no
absolutely certain signs for this association, and clinical presentation is always a combination

of etiology as well as the time passed from the beginning of the symptoms [10, 11].

DOI: https://doi.org/10.2298/SARH260424085J © Serbian Medical Society



Srp Arh Celok Lek 2026 | Online First: October 12, 2026 | DOI: https://doi.org/10.2298/SARH260424085J 6

In our case, the diagnosis was based on ultrasound. At the beginning, the target sign was seen
clearly, but afterwords the “whirlpool sign” and inverted ratio of superior mesentery artery and
vein were noticed. Intestinal malrotation was confirmed by proximal gastrointestinal contrast
study and stop in passage of contrast caudally. In some reported cases a CT scan was required

to confirm the diagnosis [3, 11].

The most commonly used treatment methods for intestinal malrotation and intussusception are
open manual reduction of intussusception and Ladd's procedure for malrotation. Laparoscopic
approach is very rare [4]. Some reports indicate that many cases remain undetected, due to
nonsurgical reduction of the intussusception with air or liquid enemas alone [5]. We did not try
further hydrostatic reduction of intussusception due to ultrasound findings of both long
intussusceptum and signs of malrotation, as well as the fact that almost 30 hours had passed
since the beginning of symptoms. One study reported that intussusception manifested as anal
prolapse because the entire colon was involved [5]. In our case, terminal ileum, cecum and

ascending colon were affected, already gangrenous.

Our method of therapy was bowel resection and Ladd's procedure, because the attempt of
manual reduction was not successful. In most of the reported cases intestine was viable and
manual reduction was possible, but in some cases, resection was unavoidable [1, 3, 5, 8, 11,
14]. The postoperative course was uneventful in most of the reported cases, as well as in our

case [1, 3, 4, 8].

In conclusion, in every pediatric patient with clinical and radiographic findings for
instussuception, which does not respond to attempts of hydrostatic reduction, possible
association of malrotation has to be considered and which must be sought after in a targeted
manner. Time is essential factor, so do not hesitate to make a decision about surgery because it

can prevent extended bowel resection.
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Figure 1. Upright native abdominal X ray on admission
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Figure 2. Abdominal ultrasound showing intestinal instussusception
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Figure 3. Abdominal aultrasound showing ,,whirpool sign‘

DOI: https://doi.org/10.2298/SARH260424085J © Serbian Medical Society



Srp Arh Celok Lek 2026 | Online First: October 12, 2026 | DOI: https://doi.org/10.2298/SARH260424085J

Figure 4. Intraoperative view on intussusception
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