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Abstract
Football sign is a rare radiographic finding on abdominal x-ray that suggests massive pneumoperitoneum.
Free air outlines the abdominal cavity and falciform ligament which creates the radiolucent oval contour of a
football. Football sign is hardly reported in older children or adults. We present the first clear image of
football sign caused by gastric perforation in an adult patient. A 57-year-old male with a history of
hepatocellular carcinoma was diagnosed with an undrainable liver abscess and partial gastric outlet
obstruction. He developed acute onset of severe abdominal pain afterward and abdominal plain film showed
a large oval radiolucency over the central part of the abdomen without interruption by intestine, a classical
finding of pneumoperitoneum also known as a “football sign”. Emergent laparotomy revealed a 0.5 cm
perforation hole at the anterior surface of the gastric antrum. Despite timely intervention, the patient died
from progression of multiorgan failure. This case describes an alarming radiographic finding that rarely
occurs in the adult population. Air could be identified on x-ray in this patient due to presence of massive
ascites in his abdominal cavity. Recognizing radiographic patterns that suggest pneumoperitoneum on
supine plain radiographs could expedite the diagnostic process and surgical intervention.
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Introduction
Non-traumatic gastrointestinal (GI) preformation is a life-threatening condition that requires timely
diagnosis and intervention [1]. Presence of extraluminal air, as well as certain radiographic features, on
plain radiographs may be the initial clue to the diagnosis [2]. Football sign is an infrequent radiologic finding
of massive pneumoperitoneum seen on supine plain radiographs. In the supine position, free air gathers
below the abdominal wall and forms a large bubble that distends the peritoneal cavity and creates the
radiolucent oval contour of a football [3]. Football sign most commonly occurs in neonates [4-8] and is rarely
reported in older children or adults. We present a 57-year-old man who had a clear image of football sign due
to gastric perforation.

Case Presentation
A 57-year-old man with a history of hepatocellular carcinoma first presented to the emergency department
with fever for 10 days. Abdominal computed tomography (CT) revealed a distended stomach, a subphrenic
liver tumor, and a fluid collection with free air at the perihilar area of the liver, indicative of tumor necrosis
with abscess formation. Esophagogastroduodenoscopy demonstrated gastric ulcers and a protruding mass at
the antrum of the stomach causing gastric outlet obstruction. A diagnosis of liver tumor necrosis with
abscess formation and partial gastric outlet obstruction was made. Since the abscess was located adjacent to
the hilar vessels, drainage of the abscess was not attempted. Fever and abdominal pain improved after five
days of flomoxef, and he was discharged with oral antibiotics.

Ten days after discharge, he started to have recurrent fever with worsening abdominal distension and
hypotension. Physical examination upon admission revealed altered mental status and diffuse abdominal
tenderness with muscle guarding. Laboratory data was notable for elevated white blood cell counts (WBC) of
52,200 /μL with 97.2% of neutrophils, alanine transaminase of 585 U/L, aspartate transaminase of 764 U/L,
direct bilirubin of 2.4 mg/dL, and alkaline phosphatase of 600 IU/L. Abdominal x-ray revealed large oval
radiolucency over the central part of the abdomen without interruption by intestine, a classical finding of
pneumoperitoneum also known as “football sign” (Figure 1). An enhanced peritoneal stripe sign was
noted on abdominal ultrasound (Figure 2, Video 1). Paracentesis yielded cloudy ascites with elevated
WBC of 9077/μL with 96% of neutrophils, elevation of amylase of 585 U/L and lipase of 900 U/L.
Abdominal CT demonstrated intraperitoneal free air (Figure 3), indicative of hollow organ perforation.
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FIGURE 1: Football sign
Football sign in a patient with acute abdominal pain. A vertically oriented oval radiolucency in the central part
of the abdomen (white arrows) indicating pneumoperitoneum can be seen on this supine abdominal x-ray.
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FIGURE 2: An enhanced peritoneal stripe sign

VIDEO 1: Abdominal ultrasound: an enhanced peritoneal stripe sign
View video here: https://youtu.be/YvgzwlXMuww

FIGURE 3: Intraperitoneal free air (black arrows) on abdominal
computed tomography
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Emergent laparotomy showed a 0.5 cm perforation at the anterior surface of the gastric antrum (Figure 4).
Gastrorrhaphy, peritoneal irrigation, and feeding jejunostomy were performed and placed. Imipenem,
micafungin, and daptomycin were administered empirically. Ascites culture later grew Enterococcus faecium,
Candida glabrata, and Candida albicans. Despite timely management, the patient passed away on hospital
day 23 due to progression of multiorgan failure.

FIGURE 4: Perforation hole (white arrow) at anterior surface of gastric
antrum.

Discussion
Since the 1900s, plain film has become a valuable aid in diagnosing GI perforation. Although CT has been
widely used to detect GI perforation due to its superior diagnostic accuracy [9], plain film is an inexpensive
and fast modality that could offer valuable diagnostic information. Presence of pneumoperitoneum on
upright or lateral decubitus abdominal radiograph is the typical finding of GI perforation [2]. Supine
radiographs, while being less sensitive, may be the only acceptable radiographic projection for some patients
with serious abdominal pain. Various free air signs on the supine radiographs were reported in previous
literature, such as Rigler sign, hyperlucent liver sign, falciform ligament sign, urachus sign, and anterior
superior oval sign [10]. Those signs result from free gas outlining the contour of different structures within
peritoneal cavities.

Football sign was first described in 1960 by Miller et al. as one of radiographic patterns of perforated viscus
in neonates [11]. It occurs when the free air accumulates in the anterior abdomen delineating the parietal
peritoneum [3]. Occasionally, the longitudinal linear opacities could be observed from the outlining of the
falciform and medial umbilical ligaments by free air. This specific radiographic pattern resembles an
American football [7]. Multiple cases of football sign in neonates have been reported [4-7]. On the other
hand, only one adolescent case [12] and one adult case [8] were noted in the literature. This is the first clear
image reported of football sign in an adult. One possible reason is that a significant amount of air is required
to accumulate within the peritoneal cavity so the contour of peritoneal cavity could be visualized. Neonates’
abdominal cavities are relatively small so less free air is needed to fill their abdominal cavities. Free air
forms the radiolucent oval contour of a football, while the spine represents its laces. In our case, the gas
bubble in the central part of the abdominal cavity can be easily observed due to the massive amount of
underlying ascites.

Conclusions
We presented a rare case of an adult patient who had gastric perforation and presented with a football sign
on supine plain film. Recognition of the football sign can aid diagnosis and management of
pneumoperitoneum in adult patients.

2021 Lin et al. Cureus 13(1): e12867. DOI 10.7759/cureus.12867 4 of 5

https://assets.cureus.com/uploads/figure/file/169753/lightbox_7b87b29036a011ebb2b4c3b81ec5499f-Figure-4.-Perforation-hole-white-arrow-at-anterior-surface-of-gastric-antrum..png


Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Langell JT, Mulvihill SJ: Gastrointestinal perforation and the acute abdomen . Med Clin North Am. 2008,

92:599-625. 10.1016/j.mcna.2007.12.004
2. Ghahremani GG: Radiologic evaluation of suspected gastrointestinal perforations . Radiol Clin North Am.

1993, 31:1219-1234.
3. Rampton JW: The football sign. Radiology. 2004, 231:81-82. 10.1148/radiol.2311011290
4. Lin SH, Lin TJ, Chen TH: The football sign in a neonate . QJM. 2014, 107:237-238. 10.1093/qjmed/hct126
5. Pasha Y, Chew NS: Massive pneumoperitoneum in an infant: the football sign. Br J Hosp Med (Lond). 2008,

69:714. 10.12968/hmed.2008.69.12.714
6. Bayatpour M, Bernard L, McCune F, Bariel W: Spontaneous gastric rupture in the newborn . Am J Surg. 1979,

137:267-269. 10.1016/0002-9610(79)90161-2
7. Alshahrani MA, Aloufi FF, Alabdulkarim FM, Nadrah AH: The football sign. Abdom Radiol (NY). 2017,

42:2769-2771. 10.1007/s00261-017-1177-5
8. Levine MS, Scheiner JD, Rubesin SE, Laufer I, Herlinger H: Diagnosis of pneumoperitoneum on supine

abdominal radiographs. AJR Am J Roentgenol. 1991, 156:731-735. 10.2214/ajr.156.4.2003436
9. Hainaux B, Agneessens E, Bertinotti R, De Maertelaer V, Rubesova E, Capelluto E, Moschopoulos C:

Accuracy of MDCT in predicting site of gastrointestinal tract perforation . AJR Am J Roentgenol. 2006,
187:1179-1183. 10.2214/AJR.05.1179

10. Chiu YH, Chen JD, Tiu CM, Chou YH, Yen DH, Huang CI, Chang CY: Reappraisal of radiographic signs of
pneumoperitoneum at emergency department. Am J Emerg Med. 2009, 27:320-327.
10.1016/j.ajem.2008.03.004

11. Miller RE: Perforated viscus in infants: a new roentgen sign . Radiology. 1960, 74:65-67. 10.1148/74.1.65
12. Blundell S, Campbell A, Patel R, Besarovic S: Valentino's syndrome in an adolescent boy with peptic ulcer

perforation simulating acute appendicitis. J Pediatr Surg. 2015, 9:40-42.

2021 Lin et al. Cureus 13(1): e12867. DOI 10.7759/cureus.12867 5 of 5

https://dx.doi.org/10.1016/j.mcna.2007.12.004
https://dx.doi.org/10.1016/j.mcna.2007.12.004
https://europepmc.org/article/med/8210347
https://dx.doi.org/10.1148/radiol.2311011290
https://dx.doi.org/10.1148/radiol.2311011290
https://dx.doi.org/10.1093/qjmed/hct126
https://dx.doi.org/10.1093/qjmed/hct126
https://dx.doi.org/10.12968/hmed.2008.69.12.714
https://dx.doi.org/10.12968/hmed.2008.69.12.714
https://dx.doi.org/10.1016/0002-9610(79)90161-2
https://dx.doi.org/10.1016/0002-9610(79)90161-2
https://dx.doi.org/10.1007/s00261-017-1177-5
https://dx.doi.org/10.1007/s00261-017-1177-5
https://dx.doi.org/10.2214/ajr.156.4.2003436
https://dx.doi.org/10.2214/ajr.156.4.2003436
https://dx.doi.org/10.2214/AJR.05.1179
https://dx.doi.org/10.2214/AJR.05.1179
https://dx.doi.org/10.1016/j.ajem.2008.03.004
https://dx.doi.org/10.1016/j.ajem.2008.03.004
https://dx.doi.org/10.1148/74.1.65
https://dx.doi.org/10.1148/74.1.65
https://web.a.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=20662009&AN=116418664&h=rRFk2rskq9ZRoOhXyZL6cZcWMbk1f%2bD7%2f1TEctitM1KkYd8%2ftyqJ7DQxLqFR%2b%2fJW6IntHjUrnYgwf7d%2fa%2bLapQ%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d20662009%26AN%3d116418664

	The Football Sign: An Alarming Feature on Supine Radiograph
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Football sign
	FIGURE 2: An enhanced peritoneal stripe sign
	VIDEO 1: Abdominal ultrasound: an enhanced peritoneal stripe sign
	FIGURE 3: Intraperitoneal free air (black arrows) on abdominal computed tomography
	FIGURE 4: Perforation hole (white arrow) at anterior surface of gastric antrum.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


