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Surgical management of intrathoracic
wooden skewers migrating from the

stomach and duodenum in dogs: 11 cases
(2014-2020)
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Ossectives: To describe the clinical presentation, management and outcome of cases presenting with
intrathoracic wooden skewers originating from the abdominal gastrointestinal tract.

MareriaLs anp IVIETHODs: Clinical records of dogs presented and treated for an intrathoracic wooden
skewer were reviewed from June to August 2020. Data included signalment, clinical presentation,
duration of clinical signs, haematological and biochemical abnormalities, diagnostic imaging findings,
surgical procedure, postoperative complications and outcome.

ResuLts: Eleven dogs were included in the study. In all cases, the foreign body was identified as a
wooden skewer. The most common clinical signs were anorexia/hyporexia (n=7), vomiting/regur-
gitation (n=7), lethargy (n=6), pyrexia (n=4) and gait abnormalities/lameness (n=3). CT correctly
identified a wooden skewer in all cases when performed (n=7). A coeliotomy combined with trans-
diaphragmatic thoracotomy was performed in six of 11 cases (55%), a coeliotomy combined with
median sternotomy in four of 11 cases (36%) and a median sternotomy alone was performed in one
case. Foreign bodies penetrated from the stomach (n=10) or the duodenum (n=1). Intrathoracic
trauma was most commonly identified to the lungs (n=3) and pericardium (n=3). Complications
occurred in three of 11 cases (27%), two minor and one resulting in death. Ten of the 11 cases
(91%) survived to discharge. Long-term outcome was available for seven of 11 cases (66%), all of
them excellent.

CunicaL SiaNIFicance: Despite the challenges of managing wooden skewers penetrating the thoracic cav-
ity from the abdominal gastrointestinal tract, the majority of the patients are stable to undergo diag-
nostic procedures, surgical exploration and management with low morbidity and excellent short- and
long-term prognosis.
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INTRODUCTION

Migrating foreign bodies from the gastrointestinal or respiratory
tracts into the abdomen, organs or body wall have been widely
reported throughout the veterinary literature. Migrating plant
material has been frequently reported (Brennan & Ihrke 1983,
Lamb ez al. 1994, Schultz & Zwingenberger 2008) and wooden
(Hunt et al. 2004, Stander & Kirberger 2011, Lamb ez al. 2017),
metallic (Pratt ez a/. 2014) or quilling (Johnson ez a/. 2006) foreign
bodies have also been described. A high palatability of wooden for-
eign bodies in dogs has also been suggested (Choi & Han 2017),
particularly if they have been in contact with food, increasing the
likelihood of ingestion (Choi & Han 2017). Due to their length
and sharp ends, migration of wooden skewers from the gastro-
intestinal tract is possible and has been previously described as
part of two case series and several individual case reports (Hunt
et al. 2004, Stander & Kirberger 2011, Appleby ez al. 2015, Choi
& Han 2017, Lamb ez a/. 2017). Caudal abdominal migration
appears to be more common, usually involving viscera or body
wall structures (Hunt ez /. 2004, Stander & Kirberger 2011),
whilst cranial migration into the thorax has only been described
sporadically, in three single cases (Hunt ez /. 2004, Stander &
Kirberger 2011, Choi & Han 2017). When cranial migration
occurs, the severity of the clinical presentation will depend on
the path of migration of the wooden skewer, its final location,
the duration of the migration process and delay to diagnosis. The
severity of clinical presentation ranges from asymptomatic to
severe; the most severely affected cases can be identified with peri-
tonitis or pyothorax (Hunt ez /. 2004, Stander & Kirberger 2011,
Choi & Han 2017).

The aim of this study was to describe the clinical presentation,
diagnostic investigations, surgical management and outcomes of
cases presenting with intrathoracic wooden skewers, which cra-
nially migrated from the intra-abdominal gastrointestinal tract.
For the purpose of the study, a “wooden skewer” refers to any
pointed longitudinal wooden structure including both cocktail
(shorter) or kebab (longer) sticks. We hypothesised patients pre-
senting with intrathoracic wooden skewers migrating from the
cranial intra-abdominal gastrointestinal tract will have a guarded
prognosis due to the severity of the lesions caused by the migra-
tion tract.

MATERIALS AND METHODS

Twelve referral hospitals in the UK were invited to participate
in the study. Ethical approval was obtained from the veteri-
nary ethical review committee of the University of Edinburgh
(VERC 116.20). The surgical database of each institution
(Provet Cloud®, Nordhealth; VetSpace’s Voyager®, Amerisource-
Bergen; Microsoft Word®, Microsoft; Microsoft Excel®, Micro-
soft; RxWorks®, Covetus) was searched by a single operator per
practice from June to August 2020. Searched words included
“kebab stick” and/or “skewer” combined with “thorax” and/or
“thoracotomy” and/or “sternotomy” and/or “abdomen.” All dogs
diagnosed with and treated for a migrating wooden foreign body
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from the abdominal gastrointestinal tract into the thoracic cavity
were eligible for study inclusion. Medical records were received
from six referral hospitals that met the inclusion criteria. Patients
were excluded from the study if the intrathoracic foreign body
could not be confirmed to have migrated from the abdominal
gastrointestinal organs either on diagnostic imaging or surgical
exploration or they were euthanased after further treatment was
declined.

Data collected included signalment, bodyweight, clinical
presentation, duration of the clinical signs, haematological and
biochemical results, diagnostic imaging modalities and findings,
surgical procedures and findings, type of foreign body, antibiotic
use, complications and outcome.

Complications were defined as (1) none reported, (2) mild
(requiring no or minor invasive procedures or medical manage-
ment), (3) moderate (requiring major medical intervention),
(4) severe (resulting in failure of an organ or requiring surgical
reintervention) or (5) death (postoperative death) as proposed
by Follette ez al. (2020). When patients survived to discharge,
short-term (<30days) and long-term (>30 days) follow-up were
recorded, when data were available in the clinical records and/or
by contacting the referring veterinarian.

Descriptive statistical analysis was performed using Microsoft
Excel© (Microsoft, 2021) statistical software. Categorical data
were reported as number. Normality was assessed by the Shapiro—
Wilk test. Normal data were reported as mean (tsd), and data
not normally distributed were reported as median and range. Sta-
tistical significance was defined as P <0.05.

RESULTS

Fourteen cases were assessed and 11 cases met the inclusion
criteria. Case signalment, clinical presentation, haematological
findings and diagnostic imaging techniques are summarised in
Table 1. Breeds included Labrador retriever (n=3), cocker spaniel
(n=2), English springer spaniel (n=2) and one of each of the fol-
lowing: Dobermann, pug, small-sized crossbreed (<10 kg) and
medium-sized crossbreed (10 to 20kg). Sex and neuter status
included nine males (seven neutered and two entire) and two
neutered females. A mean age of 57 months (+36) and a mean
bodyweight of 21 kg (+12) was reported.

The most common clinical signs were anorexia/hyporexia
(n=7), vomiting/regurgitation (n=7), lethargy (n=6), pyrexia
(n=4) and gait abnormalities/lameness (n=3). Gait abnormali-
ties included thoracic limb lameness (2/3), kyphosis and thoracic
proprioceptive ataxia with no case having any other orthopaedic
or neurological abnormality detected on examination. Two dogs
were presented with tachypnoea, two with abdominal pain and
two with body wall involvement (sinus tract/soft tissue swelling).
Median time from the development of clinical signs to presenta-
tion at the referral centre was 14 (2 to 112) days.

Haematological results were available in nine of 11 cases
(82%) with the most commonly identified haematological find-
ings including left-shifted neutrophilia (n=8) and thrombo-
cytopenia (n=3). The most commonly identified biochemical
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findings included mild elevation in alkaline phosphatase (n=5)
and mild hypoalbuminaemia (n=2).

Diagnostic imaging reports were available for all 11 cases,
allowing comparison with intraoperative findings. Thoracic
radiography was performed in four of 11 cases (36%), three
of which failed to identify the foreign body. In one single case
where thoracic radiography was performed, the foreign object
could be identified as a linear radiolucent structure measuring
approximately 10 c¢m, penetrating from the craniodorsal abdo-
men into the caudodorsal thoracic cavity, at the level of the cau-
doventral edge of the caudal lung lobes. Abdominal and thoracic
ultrasound identified the penetrating foreign body in two of four
cases. Echocardiography identified the foreign body in one of
two cases (Fig 1A). MRI was used to identify the foreign body
in two of three cases and confirmed with thoracic and abdomi-
nal CT in eight of nine cases (Fig 1B, C). In case 9, abdominal
and thoracic CT revealed a linear gas tract from the caudodorsal
aspect of the thoracic cavity into the paraspinal tissues, consistent
with the former location of the penetrating foreign body.

Surgical exploration was performed in all 11 cases; the surgical
findings and management are summarised in Table 1. In 10 of
11 cases (91%), the surgery was performed at a referral centre. In
one of 11 cases (9%) (case 9), the initial surgery was performed
at the primary clinic, identifying a wooden skewer penetrating

from the stomach into the pleural cavity. Surgical removal of the
skewer, debridement of the gastric and diaphragmatic points of
perforation and primary closure was performed at that time. The
dog was presented to the referral practice following acute post-
operative deterioration, where it underwent a second exploratory
surgery, including thoracotomy.

The median anaesthetic time was 240 minutes (165 to 570)
and mean surgical time 123 minutes (+50). A coeliotomy was
performed in 10 of 11 cases (91%). In these cases, six of 10 had
a concurrent diaphragmotomy and four of 10 had a median ster-
notomy. Case 5 underwent median sternotomy alone.

In all cases, a wooden foreign body was identified, penetrat-
ing the thoracic cavity from the stomach (n=10) or duodenum
(n=1). In all cases, the wooden foreign body was identified as a
wooden skewer (Figs 1D and 2). Extraction of the foreign body
and debridement of the penetrating tract and concurrent adhe-
sions was performed in all cases with the exception of case 9, in
which the foreign body had already been removed by the referring
clinician. Lung lobectomy (n=3), pericardiectomy (n=2), partial
liver lobectomy (n=1) and splenectomy (n=1) were required. The
wooden skewer in case 2 was penetrating both the accessory lung
lobe and the pericardium, causing profuse haemorrhage. Intraop-
erative transfusion of one unit of packed red blood cells (canine

packed red blood cells, Pet Blood Bank UK) and half unit of fresh

FIG 1. (A) Sagittal echocardiographic view of the heart and pericardium of case 7. There is a hyperechoic (soft tissue-like) linear structure located

in the pericardial sac, penetrating from caudoventral to craniodorsal and in close proximity with the ventral aspect of the heart, consistent with a
wooden skewer (arrows). Pericardial effusion and small areas of pleural effusion are also present (*). V (ventral), A (cranial). Transverse (B) and
sagittal (C) CT views of the thorax and abdomen of case 7 displayed in a soft tissue window. A 77-mm hyperattenuating linear structure is evident
extending from the left diaphragmatic outline to the right, in a dorsoventral direction from the caudoventral aspect of the left caudal lung lobe until
the fourth sternebrae. The structure is caudal to the cardiac silhouette. There is an accumulation of small quantities of free fluid on its ventral aspect.
The soft tissue structures surrounding it present mild hyperattenuation. The image is consistent with a wooden skewer (arrows) causing mild to
moderate pleural effusion (*). RS (right), LI (left), P (dorsal), A (ventral). (D) Intraoperative view (case 7). A median sternotomy and cranial coeliotomy
have been performed. The wooden skewer had penetrated the thoracic cavity from the stomach, through the left crus of the diaphragm and through
the pericardium. A pericardiectomy has been performed (arrow) to allow removal of the entire skewer (*) from the pericardium
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FIG 2. Intraoperative view (case 11). A median sternotomy and cranial
coeliotomy have been performed. The wooden skewer (arrow) can be
seen penetrating the thoracic cavity from the gastric lesser curvature,
through the left crus of the diaphragm and the ventral aspect of the
pericardium. The adhesions present between the gastric lesser curvature,
the left medial hepatic lobe and left hemi-diaphragm had been partially
debrided at the time of the photograph (*)

frozen plasma (canine fresh frozen plasma, Pet Blood Bank UK)
was required for stabilisation. A lung lobectomy of the accessory
lung lobe was performed, and the pericardial defect was primar-
ily closed and augmented with a mediastinal patch. In case 5, the
wooden skewer was penetrating through the right caudal, middle
and cranial lung lobes. A partial lung lobectomy of these three
lobes was performed, preserving the accessory lung lobe. Trans-
fusion of one unit of packed red blood cells was also required in
this case. A thoracic drain was placed in nine of 11 cases (82%).
In cases 3 and 6, a Jackson—Pratt abdominal drain was placed.
Peri- and postoperative broad-spectrum antibiotics were admin-
istered in all cases for 84 hours (n=1), 7 days (n=1), 10 days (n=0),
14 days (n=2) and 21 days (n=1).

Short-term  postoperative complications occurred in three
of 11 cases (27%): two mild and one resulting in death. Case 5
developed transient azotaemia during the first 24 hours postop-
eratively, which resolved uneventfully with intravenous fluid sta-
bilisation. However, 72 hours postoperatively, the patient’s clinical
status deteriorated, meeting the systemic inflammatory response
syndrome (SIRS) criteria. Thoracic ultrasonography identified
a pleural effusion, which was confirmed cytologically as a pyo-
thorax. The owner declined further treatment and the dog was
euthanased. Case 6 developed a pneumothorax immediately after
surgery, which was successfully managed with intermittent drain-
age of the thoracic cavity via thoracic drain. Case 9 developed mild
hypoalbuminaemia and peripheral oedema 48hours postopera-
tively. This dog had resumed voluntary food intake and no further
intervention was deemed necessary. No long-term postoperative
complications were recorded in the clinical records of the cases.

Ten of the 11 (91%) dogs survived to discharge. Of these 10
dogs, six were still alive at the time of writing, one was euthana-
sed 5 years later for reasons unrelated to this study and three were
lost to follow-up.
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DISCUSSION

The reported data suggest that cranially migrating intra-abdom-
inal wooden foreign bodies penetrating the thoracic cavity can
result in clinically challenging scenarios affecting multiple organs
and body systems. The results of this study highlight their vari-
able clinical presentations, diagnosis, management and overall
successful outcomes, with a 91% (10/11) survival to discharge.
Intrathoracic cranial migration of wooden skewer-like foreign
bodies has been sporadically reported in the veterinary litera-
ture (Matteuci et /. 1999, Hunt ez al. 2004, Sereda ez al. 2009,
Stander & Kirberger 2011, Choi & Han 2017). The most com-
mon clinical signs noticed in these reports were pyrexia (Sereda
et al. 2009, Stander & Kirberger 2011, Choi & Han 2017) and
draining sinus tracts (Matteuci ez a/. 1999, Hunt et al. 2004),
which differ from the cases presented in this study. This finding
is not unexpected due to the pleomorphic characteristics of these
types of injuries depending on the location of the foreign body.
In our study, which assessed cases that only were presented with
migration of the wooden skewer cranially into the thoracic cavity,
thoracic or abdominal wall involvement was identified in only
two of 11 cases (18%), causing an abdominal sinus tract in one
case and thoracic wall swelling in another. This is likely explained
by the short duration of clinical signs [<14days in 8/11 cases
(73%)]; a later presentation or diagnosis could lead to further
migration of the foreign body into the body wall as was seen in
cases 10 and 11, which presented at 14 and 21 days, respectively.
Although the remaining clinical signs identified here were non-
specific, gait abnormalities were identified in three of 11 cases,
emphasising the muld-disciplinary approach required in some
dogs. In two cases presenting with right thoracic limb lameness,
the wooden skewer was localised within the right hemithorax.
In the third patient, presenting with kyphosis and ataxia, the
wooden skewer was perforating through the mediastinum, into
the pericardium. All gait abnormalities were resolved immediately
postoperatively. Gait abnormalities were also reported by Stander
& Kirberger (2011) where two cases displayed a thoracic limb
lameness and one presented with generalised ataxia. Interestingly,
this gait abnormality is also widely recognised in bovine species
where a traumatic reticuloperitonitis or reticulopericarditis is
commonly identified secondary to a migrating foreign body from
the stomach (Braun ez a/. 2018). It is possible that in all these spe-
cies, these patients are utilising an antalgic manoeuvre, in order to
alleviate the discomfort associated with movement of the foreign
body and surrounding inflamed tissues, when ambulating.
Several diagnostic imaging techniques were used to detect the
wooden foreign body in this study. Due to their radiolucency,
thoracic radiographs failed to identify the wooden skewer in
three of four cases (75%), which is in agreement with previously
reported studies (Stander & Kirberger 2011). However, despite
its poor sensitivity in directly identifying a wooden foreign body,
radiography can assist in the diagnosis of secondary changes and
electing the subsequent diagnostic and therapeutic techniques
(Stander & Kirberger 2011). Ultrasonography (cases 6 and 10)
and echocardiography (case 7) were successful in identification of
the foreign body. Ultrasound has been shown to facilitate foreign
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body diagnosis in the abdominal cavity, body walls and other soft
tissues (Penninck & Mitchell 2003); however, the presence of air
within the lung lobes limits the ultrasonographic evaluation to
structures in or near the thoracic wall (Reichle & Wisner 2000).
Furthermore, it can be difficult to establish the exact location,
number and length of a wooden skewer, particularly if fragmen-
tation is present or occurs intraoperatively (Scalf 2006). When
compared with MRI, CT has been reported to be the more sensi-
tive technique for detecting wooden foreign material (Nichol-
son et al. 2008, Ober et 4l. 2008) and has been recommended
for global screening of impalement injuries in canine patients
(Matiasovic ez al. 2018). In the data presented in this study, CT
proved to be the most sensitive technique; eight of eight scanned
cases achieved a final diagnosis preoperatively. Although MRI
has high sensitivity in the evaluation of pharyngeal foreign bod-
ies and wooden stick injuries (Dobromylskyj ez a/. 2008) and
was useful to identify the wooden skewer in cases 2 and 10, our
results suggested that the inflammatory reaction and secondary
changes can mask the underlying intrathoracic wooden skewer,
as occurred in case 5, which required concurrent CT to achieve
a definitive diagnosis. Respiratory and cardiac motion artefact
present in MRI studies may also play a role in obscuring the for-
eign body and secondary lesions (Kraft ez 2. 2007). Furthermore,
if a diagnostic MR1 is pursued, a preliminary radiographic study
should be taken to rule out the presence of metallic parts within
the wooden skewer or concurrent metallic foreign bodies. CT is,
therefore, advantageous in eliminating the requirement for this.

Intrathoracic cranial migration of the wooden skewer from the
gastrointestinal tract resulted in pulmonary (cases 1, 2 and 5) and
pericardial (cases 2, 7 and 10) injuries. Thoracic approaches were
attempted via diaphragmotomy in eight of 11 cases, of which
only one required conversion to a median sternotomy due to
active haemothorax (case 2). Transdiaphragmatic thoracotomy
provides enough exposure to inspect the caudal hemithoraces,
the mediastinum and the caudal pericardial surface (Hunt 2018)
without the morbidity and mortality intrinsically related to
median sternotomy (Pelsue ez /. 2002, Dean ez al. 2020). Fur-
thermore, the upper gastrointestinal tract is known to have lower
bacterial concentrations (Cornell 2018). Therefore, foreign bod-
ies perforating from this location into the thorax may cause mild
septic and/or different degrees of chemical peritonitis and pleu-
ritis without causing severe pyothorax requiring intense debride-
ment (Kirby 2018). As no gross pyothorax was seen in any of
these cases, the authors advocate for a conservative approach to
these injuries when bicavitary, by approaching the foreign body
via coeliotomy and diaphragmotomy in the first instance and
using median sternotomy or lateral thoracotomies to improve the
visualisation only if required. For cases presenting with tricavi-
tary perforation (including in the pericardium) where the foreign
body is located more cranially or, where the location of the for-
eign body is limited only to the thorax in the preoperative imag-
ing, median sternotomy or a lateral intercostal approach may be
the approach of choice.

In the limited number of previously described cases of intratho-
racic penetrating wooden foreign bodies (Hunt ez a/. 2004, Stander
& Kirberger 2011, Choi & Han 2017), an excellent short-term
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prognosis was reported when surgical management was under-
taken. The majority of dogs (4/5) presenting with this clinical
entity in the previous reports recovered uneventfully and survived
to discharge if surgery had been performed (Hunt er al. 2004,
Stander & Kirberger 2011, Choi & Han 2017), including when
cardiac or pericardiac injuries were present (Sereda ez al. 2009).
However, the previously reported non-survival case was euthana-
sed at presentation due to the age of the patient, severity of tho-
racic changes and surgical risk (Stander & Kirberger 2011).

When assessing the previously described outcomes of cases
presenting with intra-abdominal migration of the wooden skewer
(Hunt ez al. 2004, Stander & Kirberger 2011), all nine cases sur-
vived when surgical treatment was pursued. From the obtained
data in these studies, the migration had presumably originated
from the upper gastrointestinal tract (stomach or duodenum)
(Hunt e# al. 2004, Stander & Kirberger 2011). In the data pre-
sented from the current study, 10 of 11 cases (91%) survived to
discharge and only one developed a major complication, prompt-
ing elective euthanasia. In the eight cases in our study with long-
term follow-up, prognosis for those recovering uneventfully from
surgery was excellent with no cases reported to develop any com-
plications beyond 3 months postoperatively. The null hypothesis
previously stated was therefore rejected. However, considering the
morbidity presented by all these cases, the authors recommend
investigations and safe retrieval of wooden skewers viz endoscopy
or gastrotomy as soon as possible, ideally after ingestion has been
noticed, to prevent latter penetration and need for major surgery.

The limitations of this study include those inherent to retro-
spective studies. Firstly, the small number of cases precluded sta-
tistical analysis, and secondly, the retrospective and multi-centric
nature of the study may have introduced historical data recording
inaccuracies, as well as variability from the multiple attending
surgeons and referral institutions.

In conclusion, despite the challenges of managing wooden
skewers penetrating the thoracic cavity from the gastrointestinal
tract, the majority of the patients are stable to undergo diagnostic
tests, surgical exploration and management with a low morbidity
and excellent short- and long-term prognosis. The recommen-
dation to refer such cases to a multi-disciplinary specialist set-
ting may be prudent due to the complex diagnostic and surgical
requirements of these cases.
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