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Case Report Rapport de cas

Computed tomography diagnosis of a thoracic and abdominal penetrating 
foreign body in a dog

Ryan Appleby, Alex zur Linden, Ameet Singh, Cyrielle Finck, Evan Crawford

Abstract — A 1.5-year-old, spayed female, mixed-breed dog was presented for hemoabdomen associated with an 
abdominal mass. Upon presentation bicavitary effusion was diagnosed. A penetrating intra-abdominal wooden 
foreign body was identified using computed tomography. This case describes a thoracic penetrating wooden foreign 
body causing bicavitary effusion following migration into the retroperitoneal space.

Résumé — Diagnostic d’un corps étranger thoracique et abdominal pénétrant par tomodensitométrie chez 
un chien. Une chienne de race croisée stérilisée âgée de 1,5 ans a été présentée pour un hémoabdomen associé à 
une masse abdominale. Sur présentation, une effusion bicavitaire a été diagnostiquée. Un corps étranger en bois 
intra-abdominal pénétrant a été identifié par tomodensitométrie. Ce cas décrit un corps étranger en bois pénétrant 
dans le thorax et causant une effusion bicavitaire après la migration dans l’espace rétropéritonéal.

(Traduit par Isabelle Vallières)
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P enetrating wooden foreign bodies (WFBs) have been 
reported numerous times in the dog and other domestic 

species (1). In dogs (2), the most common reported location for 
these is the oropharyngeal region (3–5); however, intracavitary 
WFBs have also been reported (6,7). In those cases a diagnosis 
was made through clinical history, radiographic findings, and 
exploratory surgery (6,7). While radiographs can provide evi-
dence of WFBs based on the presence of indirect signs such as 
subcutaneous emphysema (3,4), occult wooden foreign bodies 
pose a diagnostic challenge (8,9). As serious morbidity has been 
associated with undiagnosed WFBs (8), achieving a proper diag-
nosis to allow removal is critical. Radiographs have been shown 
to be insensitive at detecting WFBs (10). Ultrasound (9,11–13), 
computed tomography (5,8–10,13–15), and magnetic resonance 
imaging (MRI) (13,14) have all been shown to be more effective 
imaging modalities for the detection of retained WFBs. In each 
of these modalities the foreign body itself can be visualized, 
whereas in radiography only the associated radiographic signs 
such as emphysema are noted. While these modalities provide 
an advantage over plain radiographs, the diagnosis of WFBs 
remains a challenge due to their variable appearance (5,8,9,16). 
Ultrasound is limited in its ability to diagnose WFBs within 

echogenic tissue (12) and limitations associated with MRI 
include cost and time associated with image acquisition. The 
appearance of WFBs with CT is variable and often heteroge-
neous (5) with both hypodense and hyperdense regions (5). 
Computed tomography has been described as a valuable tool for 
the diagnosis of WFBs in the oropharynx of dogs (5). In human 
medicine, WFBs have been described as linear air dense features 
on CT examination (8,14,15). The case described in this report 
demonstrates the utility of CT as an imaging modality for the 
diagnosis of intracavitary WFBs. Furthermore, to the authors’ 
knowledge, this is the first report in the veterinary literature 
of a thoracic penetrating WFB leading to bicavitary effusion 
following migration into the retroperitoneal space after transit 
through the thorax.

Case description
A 1.5-year-old, spayed female, mixed breed dog was presented 
for further evaluation and treatment of a hemoabdomen and a 
suspected abdominal mass. Three days prior to presentation, 
what appeared to be a superficial laceration was repaired in her 
right axillary region; and no deep extent to the wound was rec-
ognized. The following day the dog became lethargic and inap-
petent. Over the following 2 d no improvement was noted in her 
appetite or demeanor, and abdominal and thoracic radiographs 
were taken (Figure 1). These identified a soft-tissue opacity 
containing numerous small gas opacities throughout the retro-
peritoneal space. An abdominal ultrasound examination con-
firmed a large structure with heterogenous echotexture and areas 
of retroperitoneal gas at the level of the right kidney. Peritoneal 
fluid was noted and an abdominocentesis yielded non-clotting 
blood. The dog was referred to the Ontario Veterinary College 
for further evaluation and treatment.
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Upon presentation the dog was quiet, yet alert and responsive. 
Vital parameters were within normal limits. Although the dog 
was presented as recumbent, she was ambulatory but reluctant 
to stand. Electrocardiogram (ECG) at the time of presentation 
showed intermittent ventricular premature contractions and 
intermittent second-degree heart block. Abdominal and thoracic 
focused assessment with sonography for trauma (AFAST and 
TFAST) identified pleural and peritoneal fluid, which after 
abdomino- and thoraco-centeses yielded fluid grossly consistent 
with non-clotting blood. Cytology of these samples revealed pre-
dominantly red blood cells with subjectively increased numbers 
of neutrophils and also a population of reactive mesothelial cells 
in the thoracic effusion. No intracellular bacteria were noted. 
A population of hemosiderin laden macrophages also provided 
evidence consistent with a chronic bleeding process. Due to 
the new finding of an unexplained hemothorax, a thoracic and 
abdominal CT scan was performed under general anesthesia.

Evaluation of the CT scan revealed a small amount of gas 
in the right axillary subcutaneous tissues (Figure 2A), within 
the adjacent pleural space in the right cranial hemithorax, and 
in the pleural space caudodorsally adjacent to the diaphragm 
(Figure 2C). Gas was also present in the right side of the retro-
peritoneum, and in the peritoneal space. These findings were 
consistent with subcutaneous emphysema, a mild pneumotho-
rax, pneumoretroperitoneum, and pneumoperitoneum. A mod-
erate amount of non-contrast enhancing fluid was present in 
the pleural space, displacing the lungs (Figure 3C) and causing 
atelectasis of the left caudal lung lobe (Figure 2B). In the right 
retroperitoneal space an elongated feature slightly more dense 
than gas (2275 Hounsfield Units, HU), measuring 10 cm in 
length (Figure 3C), extended from the right renal pelvis to the 
hypaxial lumbar musculature on the right side at the level of the 
L5 vertebral body (Figure 2F). This feature was oriented cranio-
ventrally on the right side to caudo-dorsally on the midline.

The right kidney exhibited minimal contrast enhancement 
and this was delayed (Figure 2C,D,E,F; Figure 3A). The right 
renal artery, renal vein, and ureter were not visualized and did 
not contrast enhance. In the right retroperitoneal space, sur-
rounding the elongated feature and the right kidney, was a large 
ill-defined, slightly heterogeneous, fluid to soft tissue dense 
feature that minimally contrast enhanced (Figure 3A,C), and 

contained several rounded gas dense features throughout. This 
extended up to the level of the L6 vertebral body caudally and 
measured at least 15.6 cm long, 6 cm wide, and 6 cm high. At 
this location, the caudal vena cava was severely focally flattened 
lateromedially (Figure 2F). Multiple gas bubbles were also pres-
ent within the renal cortex (Figure 2D). These findings were 
consistent with a wooden stick in the right retroperitoneal space 
and embedded in the hypaxial musculature and right kidney 
with secondary renal devascularization (i.e., a non-patent renal 
artery) as seen by lack of contrast uptake. Based on the presence 
of blood in the thoracic cavity without an apparent local source 
of hemorrhage, and gas bubbles adjacent to the right side of 
the diaphragm, a diaphragmatic tear secondary to foreign body 
penetration was suspected.

Based on the clinical and imaging findings, our working 
diagnostic theory was that a WFB penetrated the axilla, passed 
through the thorax, and through the dorsal diaphragm into 
the right retroperitoneal space where it damaged the right kid-
ney and associated musculature. A hemoretroperitoneum was 

Figure 1. Lateral abdominal radiograph with no evidence of 
pleural effusion (1), gas in the retroperitoneal space (2), and an 
ill-defined soft tissue opacity obscuring the renal silhouettes (3).

Figure 2. Transverse computed tomographic images of caudal 
cervical tissues (A), mid-thorax (B), cranial abdomen (C), 
midabdomen (D, E), caudal abdomen (F). Images are displayed 
in a soft tissue window (400 WW/40 WL), post-contrast 
administration. Free gas is present in the cervical soft tissues 
near the right axillary puncture site (1). Pleural effusion is noted 
with compression atelectasis of the left lung (2). Free air in the 
right costrophrenic space (3) and a soft tissue opaque mass 
with lack of contrast uptake (4) is observed. Free gas within the 
cortex of the right kidney and the associated mass (5) as well as 
a right kidney with no contrast uptake is observed (C,D,E,F). Mild 
abdominal effusion is noted (6). An angular, gas dense structure 
is associated with the mass (E7) and the same structure is 
observed penetrating the epaxial musculature (F7). The mass of 
necrotic hemorrhage is observed to compress the caudal vena 
cava (8).
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 suspected to have originated from damage to the renal paren-
chyma and/or vasculature and the hemothorax and hemoperi-
toneum were suspected to have developed from the movement 
of abdominal hemorrhage through a diaphragmatic tear into the 
pleural space and from the retroperitoneal space to the perito-
neal space through a defect in the retroperitoneum.

An exploratory laparotomy was performed and a hemoab-
domen was confirmed upon entry. The right kidney was not 
immediately identifiable and was surrounded by necrotic mate-
rial. Vascular patency of the renal vessels could not be assessed 
but was unlikely due to the necrosis surrounding the kidney and 
the previous CT findings. Deep palpation into the region of the 

right kidney revealed a large stick (10 cm long and 2 cm in 
diameter). A right nephrectomy was performed by a combina-
tion of sharp and blunt dissection using a vessel-sealing device 
(Ligasure; Valleylab, Boulder, Colorado, USA). The stick was 
removed along with the right kidney. The renal artery and vein 
were not identifiable and only scant tissue grossly consistent 
with renal parenchyma was identified. No significant bleeding 
was identified during the removal. The tissue identified as the 
right kidney was significantly replaced by a hematoma and 
inflammatory tissue. A 0.5 cm 3 0.5 cm laceration in the right 
side of the diaphragm was visualized and was allowing blood to 
enter the abdomen from the pleural space. This prompted inves-
tigation to definitively rule out any possible thoracic pathology 
and a median sternotomy was performed. A mild-moderate 
hemothorax was noted; however, aside from a small defect in 
the intercostal muscles at the right 10th intercostal space, at 
the same level as the diaphragmatic tear, no other abnormali-
ties were present in the thoracic cavity. The thoracic cavity and 
intercostal defect were flushed copiously with sterile saline and 
a chest tube was placed. The diaphragmatic laceration was then 
repaired. Repeat inspection of the peritoneal cavity did not 
reveal any further abnormalities nor any active hemorrhage and 
the peritoneal cavity was lavaged. Two abdominal closed suction 
drains (100 cc Silicone Closed Wound Suction Evacuator Kit; 
Bard Davol, Covington, Georgia, USA) were placed for postop-
erative management prior to routine closure of the sternotomy 
and laparotomy.

Due to a decrease in packed cell volume and corresponding 
increase in heart rate, a whole blood transfusion was adminis-
tered both peri- and post-operatively. The patient recovered well 
in the ICU, and 4 d later an additional whole blood transfusion 
was given after an acute increase in abdominal drain production 
characteristic of further blood loss. Aside from this setback, 
recovery was smooth and the dog was discharged to her owner’s 
care 6 d after surgery.

Discussion
Wooden foreign bodies do not commonly penetrate both the 
thoracic and abdominal cavities concurrently (4). While previous 
reports have identified penetrating thoracic or abdominal WFBs 
(6,7) bicavitary involvement has not, to the authors’ knowledge, 
been reported in the literature.

Radiographs and ultrasound represent excellent and economi-
cal first line diagnostics that can provide evidence for, and in 
some cases definitively diagnose, WFBs (3,4,9–11), but their 
limitations become evident in complex cases. As WFBs are 
typically non-radiopaque (10) the utility of radiographs in the 
diagnosis of a penetrating foreign object is most often limited 
to detecting the presence of emphysema (2–4). However, radio-
graphic evidence in cases of intracavitary penetration, such as 
a pneumoperitoneum with loss of serosal detail, can be almost 
definitive for a penetrating object when combined with the 
clinical history (7). In such cases, further imaging may not be 
required and laparotomy or thoracotomy may be indicated to 
obtain a definitive diagnosis and allow treatment. In the case 
presented here, the clinical history was suggestive of a possible 
migrating foreign body. However, a foreign body as the cause 

Figure 3. Sagittal (A,B) and dorsal (C, D) reconstructions of a 
whole body CT acquired post contrast administration. There is a 
mild amount of free gas on either side of the diaphragm (1). The 
right kidney is observed with lack of contrast uptake (2) as well 
as the associated soft tissue mass (3) later identified as necrotic 
hemorrhage. Pleural effusion is seen (4) as well as a linear 
structure (5) that appears gas dense in a soft tissue window 
(C5) and measures 280 HU differentiating it from air on a lung 
window (D5). Soft tissue windows (A,C) have a window width of 
400 HU and a window level of 40 HU. Lung window has window 
width of 1400HU and level of 2500 HU.
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of the bicavitary effusion was called into doubt by the previous 
surgical closure identifying no deep penetration in the axilla. 
Moreover, the findings of massive and chronic hemorrhage in 
both the abdomen and thorax are not a common presentation of 
a penetrating WFB, therefore, further imaging was warranted to 
investigate the cause of the bicavitary effusion. While ultrasound 
is a useful tool for diagnosing WFBs (11,12), the echogenic 
structure seen in the retroperitoneal space along with the large 
amount of free gas created a diagnostic challenge in this case. 
Furthermore, the bicavitary involvement and the limitations of 
ultrasound in the thoracic cavity created a need for advanced 
imaging. Thus, CT offered the most accurate and cost-effective 
method for an accurate diagnosis and was also a time efficient 
method in a progressively unstable patient.

The CT appearance of wooden foreign bodies has been 
reported to be variable in veterinary medicine. Examples of near 
air dense sticks have been reported in a cadaveric canine manus 
model (13) and are a common computed tomographic feature 
in humans with penetrating WFBs (8,10,14,15). In this case, 
the appearance of the WFB when viewed in a soft tissue window 
and level gave an appearance similar to that of air. This is an 
example of the diagnostic challenge that is presented in cases of 
a penetrating WFB in an abnormal location.

The delay in clinical signs observed in this case is suspected 
to be related to the mechanism by which the WFB entered the 
abdominal cavity. While the initial trauma occurred in the right 
axilla, the WFB likely migrated through the subcutaneous tis-
sues, pleural space, and finally through the diaphragm into the 
retroperitoneal space. This mechanism of migration has been 
previously described for inhaled or ingested plant awns (17). In 
such cases, the respiratory movements drive the caudal move-
ment of the foreign object (17). The time required to migrate 
over this distance is likely responsible for the delayed clinical 
presentation.

The mechanism by which a hemothorax occurred in this case 
warrants further discussion. A previous case of pleural effusion 
with an abdominal source of the fluid has been reported (18). 
While this report identified that a traumatic uroabdomen and 
diaphragmatic tear led to urinothorax, it did not comment on 
the degree of effusion in either cavity. In the case presented 
here, the contrast in volume of the thoracic and abdominal 
hemorrhage was readily apparent at surgery. While a significant 
amount of blood was present in the abdominal cavity, most of it 
was present in the thorax. It is proposed that the diaphragmatic 
tear operated like a one-way valve, drawing the abdominal 
hemorrhage into the thoracic cavity with the negative pressure 
associated with each inhalation.

This case identifies the utility of CT for the diagnosis of 
WFBs and represents a unique progression of disease from 
axillary penetration to thoracic effusion secondary to abdomi-
nal hemorrhage. In cases where other imaging modalities are 
inconclusive for the cause of effusion, CT can be a sensitive 
diagnostic tool for identifying the cause and source of effu-
sion. Therefore, whole body CT should be considered in cases 

suspicious of penetrating WFBs as well as those with bicavitary 
hemorrhage of unknown cause. The information gleaned from 
CT shortened the surgery time as the hemorrhage was confirmed 
to be abdominal in origin rather than thoracic and the minimal 
contrast uptake in the kidney allowed a nephrectomy to be per-
formed without perioperative investigation of kidney perfusion.
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