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A Rare Non-penetrant Abdominal Wall Injury Caused by High-pressure
Water: A Case Report
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Abstract: Background: High-pressure water jet injuries are an uncommon cause of trauma. High-
pressure water injuries are usually seen at the extremities and less often in the thorax and abdomi-
nal areas. A review of the literature reveals a few case reports describing intraabdominal injuries
due to penetrating trauma. in this paper, we present the radiological findings of a rare case of ab-
dominal wall injury without penetration of peritoneum caused by high-pressure water jet due to the
Coanda effect. The Coanda effect is the tendency of a fluid jet to stay attached to a curved.

In our case, the peritoneum also functions as flat and curved surface, causing non-penetrant ab-
dominal wall injury.

Case Report: A 28-year-old male working at a hydroelectric terminal presented to the emergency
department with abdominal pain and a two-centimeter cutaneous gap in the left lower quadrant of
the abdomen caused by high-pressure water.

The CT findings revealed a small entrance to left lower quadrant of the abdominal wall and exten-
sive subcutaneous injury. There was no internal injury. The cutaneous gap was managed by pri-
mary surgical closure. Subcutaneous emphysema was diminished on the follow up physical exami-
nation. The patient was recovered without sequelae.

Conclusion: The water jet can cause a wide subcutaneous injury by following the peritoneum even
though there is a small entrance. Therefore radiological imaging can help to determine their sever-

ity and planning treatment.
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1. INTRODUCTION

High-pressure water jet injuries are an uncommon cause
of trauma. High-pressure water injuries are usually seen at
the extremities and less often in the thorax and abdominal
areas. A review of the literature reveals a few case reports
describing intraabdominal injuries due to penetrating trauma

[1,2].

In this paper, we present a rare case of abdominal wall
injury without penetration of peritoneum caused by high-
pressure water jet. We attributed the abdominal injury oc-
curred as a non penetrant due to a physics principle, the
coanda effect.

2. CASE REPORT

A 28-year-old male working at a hydroelectric terminal
presented to the emergency department with abdominal pain
and a two-centimeter cutaneous gap in the left lower quad-
rant of the abdomen caused by high-pressure water.
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The patient had been using a water jet device for cutting
and drilling stones in hydroelectric terminal. When the
worker loosed grip of the hose causing a jet of water to strike
him in the abdomen. On arrival the patient was haemody-
namically stable. He had abdominal pain. On examination
there was a 2 cm entry wound located over his left upper
quadrant. His abdomen was tender with marked crepitus
palpable.

The CT findings revealed a small entrance to left lower
quadrant of the abdominal wall and extensive subcutaneous
injury. Parts of anterior abdominal muscle were separated by
emphysema after water drainage and the subcutaneous fat
tissue laceration extended to the lumbar area (Fig. 1).

The patient did not need surgery because of no visceral
injury at CT. There was only extensive subcutaneous injury
and no internal injury sustained by patient. A single dose
of Ampicillin-Sulbactam was administered prophylactically.
The cutaneous gap was managed by primary surgical clo-
sure. Subcutaneous emphysema was diminished on the fol-
low up physical examination. The patient was recovered
without sequelae.
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Fig. (1). Axial CT images (a-b), volume rendering image (¢) and coronal, sagittal CT images (d-e) shows subcutaneus emphysema. The
entry point at the left side of anterior abdominal wall (arrows a-c) is seen with subcutaneous fat tissue laceration and a tract between the
abdominal wall muscles. The damaged areas are seen as emphysema after the absorption of water.

3. DISCUSSION

Injuries due to high-pressure injection were first de-
scribed in the 1930s. Since then, the increasing use of indus-
trial water jet devices has led to an increased number of re-
ported cases of injuries due to this unique mechanism. In the
literature, injuries caused by high-pressure water have been
mostly reported in the extremities and less commonly in the
eye, nose, neck, and vaginal injuries [3-6].

There are only eleven cases of high-pressure water jet
injuries to the abdomen reported since 1966 [2, 7-16]. Only
three of the eleven patients avoided abdominal visceral
injuries. The first patient, described by Gardner, had a non-
penetrating abdominal injury. The water jet stream caused
edema, emphysema, and abrasion of the abdominal wall
[7]. The second patient, described by De Beaux, was un-
derwater. The water stream penetrated the abdominal cav-
ity, but caused only mesenteric bruising and an omental
tear [10]. The last one described by Magneson, had an ab-
dominal injury. This injury was in the lower right anterior
abdominal wall lateral to the rectus abdominis muscle and
no injury to the viscera was identified. The injury related to
the water stream was extending along the abdominal wall
avoiding the abdominal viscera [16]. We assumed that in
these three cases the injury was limited to the abdominal
wall due to Coanda effect too. The other cases were pene-
trant abdominal injury.

The severity of injuries from high-pressure water devices
depends on the affected area and the level of the water pres-
sure [12, 17]. Injuries from these devices are characterized
by small entry wounds with extensive internal damage.
Physical examination can be deceiving if the cutaneous
damage is small.

The Coanda effect is a fluid dynamics term that describes
the movement of water jet across the curved surfaces [18].
The discovery was first applied in aerodynamics, the main
field of interest for Henri Coanda. He made the observation

that a thin liquid jet, passing through a narrow channel that is
followed by a curved surface, deviates according to the sur-
face shape, adhering to it [19].

Because the peritoneum acts as a curved surface, the
water jet can cause a wide subcutaneous injury by following
the peritoneum due to Coanda effect even though there is a
small open wound in our patient. The significance of this
type of injury is the unexpectedly greater damage in deep
soft tissue compared to the limited damage in the cutaneous
tissue.

CONCLUSION

The water jet can cause a wide subcutaneous injury by
following the peritoneum even though there is a small
entrance. Therefore radiological imaging can help to deter-
mine their severity and planning treatment.
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