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Abstract. Background: An intrathoracic
kidney is a very rare form of ectopic kidney.
Though increasingly recognized in the lit-
erature, impact on renal function is less well
described. We report the case of a 67-year-
old South Asian gentleman who presented
with intrathoracic kidney and chronic kidney
disease. We carried out a systematic review
of the available literature on intrathoracic
kidney, in order to characterize the typical
clinical features, and describe likely clini-
cal course and possible renal and extra-renal
complications associated with this form of
ectopia. Materials and methods: A structured
search using PubMed identified all relevant
published case reports from 1988 to 2018,
with search restricted to papers in English,
and to adult cases only (> 18 years of age).
124 records were identified, and after screen-
ing for eligibility, 34 case reports were ana-
lyzed. Results: Median age was 53.5 years,
with no gender predominance. 68% (27/34)
of cases were symptomatic. 29% (10/34)
had a significant complication associated
with their intrathoracic kidney, with 3 cases
with either documented chronic or end-stage
kidney disease. 26% (9/34) required surgical
intervention. Conclusion: Though previously
regarded as a benign entity, results from our
systematic review, bearing in mind suscepti-
bility to publication bias, suggests an appre-
ciable risk of symptoms, complications, and
in the minority a risk to kidney function. We
recommend close biochemical and imaging
surveillance of affected patients, with low
threshold for intervention in those with reno-
vascular stenosis, reflux, or hydronephrosis.

Introduction

In 1848, Vincent Alexander Bochdalek
first described a congenital diaphragmatic
hernia, characterized by the passage of ab-

dominal contents into the thoracic cavity [1].
Abdominal organs involved are usually the
small bowel, spleen, stomach, colon, and left
lobe of the liver. Intrathoracic herniation of
kidneys, first described by Wolfromm in 1940
using retrograde pyelography [2], is very rare,
with reported incidence of 0.25%, and ac-
counts for just 5% of all renal ectopias [3].

In neonates, congenital diaphragmatic
hernias can be associated with considerable
morbidity and mortality [4], with possible
pulmonary hypoplasia [5] or persistent fetal
circulation [6], relying on early surgical cor-
rection. Later presentation in adults however
is usually asymptomatic and discovery typi-
cally incidental on chest radiography. Males
are more often affected, and the posterolat-
eral diaphragmatic defect is usually on the
left side in 80 — 90% [7].

We present a case of incidentally diag-
nosed Bochdalek hernia with right-sided in-
trathoracic kidney in an adult male as part of
diagnostic work-up for chronic kidney dis-
ease (CKD).

Case presentation

A 67-year-old gentleman, of Indian ori-
gin, was referred to our kidney clinic in view
of decline in glomerular filtration rate (GFR).
Comorbidities included hypertension, type II
diabetes, asthma, and osteoarthritis. He was
asymptomatic, denying breathlessness, ar-
thralgia, macroscopic hematuria, and lower
urinary tract symptoms. Glycemic control
was good, with no reported neuropathy or
retinopathy. There were no reported prob-
lems at birth, no history of abdominal trau-
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Figure 1. Chest radiograph demonstrating raised
hemidiaphragm.

ma, and no family history of kidney disease
or congenital anomalies. He denied taking
non-steroidal anti-inflammatory drugs, over-
the-counter preparations, and recreational
drugs, and was a non-smoker.

Physical examination was unremarkable
with no evidence of pulmonary edema. Labo-
ratory tests showed hemoglobin 11.5 g/dL,
potassium 5.1 mmol/L, albumin 33 g/L, cre-
atinine 133 pumol/L, and MDRD-calculated
eGFR 47 mL/min. Creatinine in 2015 was
110 pmol/L. HbAlc was 48 mmol/mol. Uri-
nalysis demonstrated trace proteinuria with
no microscopic hematuria. Urinary albumin-
creatinine ratio was subsequently 3.3 mg/

mmol. Further analysis ruled out infectious
disease (HIV, hepatitis B, and hepatitis C) and
an autoimmune process (no autoantibodies,
negative ANA, ANCA, GBM, normal serum
complement). There was no evidence of a
monoclonal band.

Historical chest radiographs (Figure 1)
revealed an elevated right hemidiaphragm.
An ultrasound of the urinary tract revealed
right kidney 7.6 cm and left kidney 8.4 cm
with preserved cortices. There were no cal-
culi identified, with no features of pelvicaly-
ceal dilatation. Prostate volume was 26 mL.
Comment was made regarding limited views
of the right kidney raising the possibility of
an atrophic right kidney. Magnetic resonance
angiography (MRA) (Figure 2) confirmed a
smaller right kidney, however highlighted a
right hemidiaphragmatic hernia containing
the right lobe of the liver, right kidney, and
hepatic flexure. Each kidney had single renal
artery supply with no evidence of renal artery
stenosis. Dimercaptosuccinic acid (DMSA)
scan (Figure 3) revealed equal split function
with no evidence of tracer hold-up, confirm-
ing unobstructed kidneys.

Underlying renal diagnosis was unclear.
He had stage III CKD without significant
proteinuria, out of keep with a diagnosis of
diabetic nephropathy. Macro-renovascular
disease was excluded with MRA, however
the possibility of small-vessel renal disease
with ischemic nephropathy was possible
together with age-related nephrosclerosis.
Split-function with DMSA was equal with

Figure 2. MRA demonstrating higher position of right kidney than left secondary to a right hemidiaphrag-
matic hernia containing the right lobe of liver, right kidney, and hepatic flexure. Right kidney 7.4 cm and left
kidney 8.4 cm, with no evidence of renal artery stenosis.
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Figure 3. Renal DMSA scan demonstrating split function between right and left kidney (44% : 56%).
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Figure 4. Intrathoracic kidneys and renal outcomes search strategy using PRISMA flowchart.

no features of obstruction, excluding vesi-
coureteric junction (VUJ) obstruction with
intrathoracic renal ectopia. Given negative
immunological and virology screen, he was
not biopsied, and managed with cardiovas-
cular and glycemic optimization.

Systematic review

There is a paucity of data relating to long-
term renal outcomes in such adults, with
evidence restricted to anecdotal case reports.
We systematically identified all available re-

ported adult cases of intrathoracic kidney to
describe clinical presentation, treatment, and
renal outcomes to better inform responsible
clinicians on the optimal management of this
entity.

Published studies (full-text, peer-re-
viewed) from 1988 to December 2018 re-
lating to intrathoracic kidneys were found
by utilizing a thorough search strategy of
PubMed. The following search terms were
used: intrathoracic kidney, thoracic kidney,
and renal outcomes. Reference lists of cho-
sen articles were searched to further identify
relevant articles.
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Eligibility criteria for inclusion in the re-
view was a specific focus on renal outcomes
of intrathoracic kidneys within an adult popu-
lation (> 18 years of age). Identified articles
were assessed for inclusion independently by
two authors. Reviews, commentaries, editori-
als, and non-English articles were excluded.

Data extracted included: author, year, de-
mographics of the patient sample, including
age, proportion of males, clinical features,
symptom duration prior to presentation, lat-
erality of intrathoracic kidney, diagnostic
work-up including imaging modality, renal
function (laboratory data if available), treat-
ment, and any reported complications. Given
the qualitative, summative nature of this re-
view, a meta-analysis was not possible and
effect sizes could not be calculated.

Results

We examined 123 articles and identified
34 case reports relevant to intrathoracic kid-
neys in adults, reported from 1988 to 2018.
The search strategy and flow diagram (Fig-
ure 4) are presented using PRISMA guide-
lines [8]. Case reports are summarized in
Table 1. 17/34 (50%) cases were male. Me-
dian age was 53.5 years, with range 22 — 83
years. 11/34 (32%) cases were picked up as
incidental findings with affected patients as-
ymptomatic. In those with symptoms, 7/34
(32%) patients had symptoms related to the
gastrointestinal tract (epigastric pain, nau-
sea, vomiting, post-prandial pain), and 6/34
(18%) patients presented with chest pain.
Other reported symptoms included respira-
tory complaints of cough or breathlessness
(7/34, 21%), flank pain (4/34, 12%), and
lower urinary tract symptoms (3/34, 9%). In-
cidental cases were often picked up by rou-
tine CXR, and characterized with CT or MR.
Often ultrasound imaging reported either a
smaller or missing kidney when focused on
the abdomen. Incidental findings were also
reported with echocardiography, IV urogra-
phy, and myocardial scintigraphy. The ma-
jority of cases were right-sided (20/34, 59%).

In 25/34 (74%) reported cases, renal
function with serum creatinine or creati-
nine clearance was not described. 6 cases
had documented normal renal function. 2
cases had evidence of moderate CKD: 1

patient with serum creatinine 140 pmol/L
and the other patient with more advanced
CKD with serum creatinine 229 pmol/L.
The latter patient had a hydronephrotic left
intrathoracic kidney with the contralateral
kidney multi-loculated and cystic, whilst the
former patient had a background of diabetes
and hypertension. 1 case was established on
maintenance hemodialysis, with Doppler ev-
idence of renal artery stenosis affecting the
intrathoracic kidney. Her end-stage kidney
disease (ESKD) was presumed secondary to
renovascular hypertension, and she required
five antihypertensive agents for blood pres-
sure control.

Other reported complications included
malignancy with clear cell renal cell carci-
noma (1/34, 3%), renal calculi (2/34, 6%),
pyelonephritis (1/34, 3%), acute respiratory
failure (1/34, 3%), hydronephrosis (2/34,
6%), varicocele (1/34, 3%), and delayed
perfusion relative to the contralateral intra-
abdominal kidney (1/34, 3%). Intervention
was required in few with surgical repair of
diaphragmatic defect (4/34, 12%), partial
nephrectomy (1/34, 3%), emergency lapa-
rotomy and right thoracotomy (1/34, 3%),
percutaneous nephrolithotomy (2/34, 6%),
and right-sided varicocelectomy (1/34, 3%).

Discussion

The clinical case described raised some
important questions. Firstly, are ectopic kid-
neys in the thorax incidental congenital vari-
ants of no clinical relevance? Secondly, what
is the best imaging modality for detection
and characterization? Thirdly, what com-
plications may arise from intrathoracic kid-
neys, and with what frequency? And finally,
what effect do they have on renal function,
if any? This systematic review of previously
published case reports addresses some of the
gaps in understanding surrounding intratho-
racic kidneys, and helps nephrologists and
urologists in counselling affected patients on
likely clinical course and renal prognosis.

Why do they occur?

Intrathoracic kidneys are defined by par-
tial or complete herniation of the kidney
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above the hemidiaphragm into the poste-
rior mediastinal compartment of the thorax
[9]. The definitive kidney derives from the
metanephros and ascends up to reach its final
position by the end of the 8t week of intra-
uterine life. Aberrations in this complex, se-
quential developmental pathway predispose
to ectopia [10]. Delayed closure or malde-
velopment of the pleuroperitoneal membrane
which separates the pleural cavity and peri-
toneal cavity usually by 8 weeks of intrauter-
ine life, together with delayed ingrowths of
the ureter bud into the metanephros, is one
suggested mechanism. Attention has also fo-
cused on the interaction between the meta-
nephros and mesonephros. The metanephros
migrates cranially, and mesonephric tissue
involutes in the opposite direction, with de-
layed involution of the mesonephric tissue
resulting in extension of the renal tract, and
thoracic ectopia [11].

Demographics

It is more common in infants, and rarely
progresses to adulthood as the majority of dia-
phragmatic hernias present as neonatal respi-
ratory distress or gastrointestinal obstruction,
and mandate immediate surgical intervention.
Reports of intrathoracic kidneys in adulthood
are limited however. Donat et al. [12] identi-
fied in their review 131 cases where intratho-
racic kidneys were described between 1922
and 1986, and highlighted reference to another
47 in the Japanese literature. Using PubMed,
we found 33 relevant case reports of intratho-
racic kidneys over the past 30 years. In Donat
et al.’s [12] literature review, there was a male
predominance with 63% male, though in our
series there were an equal number of male and
female cases affected.

In our cohort, the majority of intrathorac-
ic kidneys were right-sided. In previous case
series, Bochdalek hernias were typically left-
sided, in 61 — 90% of cases [12, 13]. A num-
ber of factors favor left-sided positioning
[14, 15]: 1) earlier embryonic fusion of right-
sided pleuroperitoneal folds, 2) left hemidia-
phragm congenitally has a weaker structure
than the right, and 3) liver on the right side
serves as extra protection, with narrowing
of the right pleuroperitoneal canal by the
caudate lobe. It has been suggested that left-

sided thoracic kidneys are more symptom-
atic [16]. Rarely, intrathoracic kidneys are
bilateral (with a reported prevalence of 2%
among thoracic ectopias), though none were
described in our series, with recent reports
restricted to the pediatric literature [17].

Classification

Pfister-Goedeke and Burnier [18] classified
four types of intrathoracic kidney: 1) thoracic
renal ectopia with eventration of diaphragm
(commonest cause), 2) thoracic renal ectopia
with diaphragmatic herniation, 3) traumatic
rupture of diaphragm with renal ectopia, and
4) thoracic renal ectopia with closed dia-
phragm. As well as congenital, kidney hernia-
tion can also be acquired, with direct migration
of the kidney through t he diaphragmatic defect
during the patient’s lifetime.

Radiology

CXR findings often reflect a posterior
mediastinal shadow, with a rounded mass
behind the cardiac silhouette and elevation
of the affected hemidiaphragm [19]. CT pro-
vides characterization and anatomical defini-
tion of the lesion and helps in differentiating
renal ectopia from causes for a posterior me-
diastinal lesion on chest radiograph, includ-
ing pulmonary sequestration and neurogenic
masses. Abdominal ultrasound reports often
describe an atrophic or missing kidney, so in
such cases, follow-up chest imaging to avoid
misdiagnosis is advised. Renal scintigraphy
with DMSA provides an estimate of split re-
nal function and can exclude reflux and ob-
struction [20].

In the majority of cases, the intrathoracic
kidney is located in the thoracic cavity and
not in the pleural space, with renal vessels
and ureter passing through the foramen of
Bochdalek. Commensurate herniation of ab-
dominal viscera is common. Usually, there
is no contralateral hypertrophy. Rarely, in-
trathoracic kidneys have been reported to
possess congenital anomalies such as Pelvi-
ureteric junction (PUJ) obstruction, malpo-
sitioning and duplication of the renal pelvis
and ureters, though this was not described in
our series.
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Typical radiological features include ro-
tational anomaly, long ureter, anomalous
high derivation of the renal vessel, and me-
dial deviation of the lower pole of the kidney
[21]. Absence of such features points to an
acquired etiology rather than congenital in-
trathoracic renal ectopia. Almost all cases are
posteriorly located in the thorax. Those cases
that have been described with anterior loca-
tion may relate to diaphragmatic agenesis
rather than traditional Bochdalek hernias or
eventration [22]

Clinical presentation and
complications

Symptoms from intrathoracic kidneys
ranged from respiratory, gastrointestinal, and
genitourinary complaints. Almost a quarter
of the reported cases were associated with a
complication. Traditionally, inferior ectopic
kidneys are more prone to infection, obstruc-
tion, and stone formation. 1 case reported
pyelonephritis with secondary E. coli bacte-
remia requiring 2 weeks of antibiotics [23].
The stretched ureter in intrathoracic kidneys
usually provides good drainage, however 2
cases in our series had hydronephrosis [24,
25]. A further 2 cases developed renal calculi
requiring percutaneous nephrolithotomy [26,
27]. An important practical point, ureteros-
copy and stone extraction was not feasible
given intrathoracic location, hence the need
for percutaneous intervention. Though re-
markably rare, there should be an awareness
of the possibility of acute decline in patients
with hernias associated with intrathoracic
kidney. 1 case was in extremis with acute re-
spiratory failure secondary to lung compres-
sion in the context of herniation of a stran-
gulated colon and right kidney [28]. There
were no reported cases of viscus perforation
or hemorrhage.

Vascular complications have been de-
scribed previously in patients with renal
ectopia [29] and include entrapment of the
renal artery by the diaphragmatic crura, pos-
session of multiple aberrant arteries, to more
typical plaque-mediated vascular stenosis
[30]. In our series, 1 case described a rela-
tive perfusion delay to the contralateral kid-
ney likely secondary to traction phenomena
on the vascular pedicle [25], and in 1 case,

impaired venous return predisposed to a
varicocele [31]. Our systematic review also
included the first published case report of re-
nal artery stenosis to an intrathoracic kidney
with resultant ESKD [30]. Early intervention
in this case with either angioplasty/stenting
or even nephrectomy (intrathoracic kidney)
may have improved blood pressure control,
stabilizing kidney function. This highlights a
key role for MR or CT angiography to clearly
delineate the vascular supply of such ectopic
organs and a low threshold for intervention if
stenosis identified.

Effect on renal function

In our case, it was difficult to determine
the etiology of the patient’s renal insufficien-
cy, and the comorbid diagnoses of diabetes
and hypertension were likely culprits rather
than the ectopic location of his right kidney.
Evidence in support of this is the equal split
function and also the stability in radiograph-
ic appearances over the years. Renal function
was documented in only a quarter of cases
included in our review. As discussed, 1 case
reached ESKD in the context of renovascu-
lar hypertension secondary to stenosis of the
artery supplying the intrathoracic kidney.
Of the 2 cases with reported CKD, 1 had
hydronephrosis of the thoracic kidney and
a multicystic contralateral kidney [25], and
the other case may have been attributable to
underlying diabetes and hypertension [20].

Surgical correction of hernias associ-
ated with intrathoracic kidneys have been
described (Table 1), with no significant com-
plications reported. Compared to open ap-
proaches, minimally invasive laparoscopic
and thoracoscopic diaphragmatic hernia re-
pairs have been associated with favorable
outcomes. Robotic-assisted surgery promises
to optimize this field further [24]. The case
described earlier with acute respiratory com-
promise required emergent laparotomy and
right thoracotomy. With this in mind, some
favor pre-emptive elective surgical repairs on
larger hernias, because of the risk of potential
complications of bowel strangulation and in-
carceration. Other than size, it is difficult to
predict which hernias require correction.
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Limitations

Conflict of interest

A major weakness of the study is that
large numbers of the included case reports
did not document renal function, therefore it
is difficult to draw meaningful conclusions
on the incidence of renal dysfunction with
intrathoracic kidneys. It is likely that in the
cases in which renal function was not report-
ed, renal function was normal. Furthermore,
caution must be taken in over-interpreting
our surprisingly high frequency of associated
symptoms, given vulnerability to positive-
outcome publication bias and a tendency to
report on the unusual. Outcomes of missing
or non-reported cases might have been very
different. Despite the shortcomings associ-
ated with systematic review of retrospec-
tive case reports, it was necessary to do so,
in view of the rarity of intrathoracic kidneys
together with absence of other research de-
signs in this field.

Conclusion

Concluding on the effect of intrathoracic
kidneys on renal outcomes is clearly limited
by the available literature, primarily case
reports, many of which lack data on renal
function. This review does highlight that
though intrathoracic kidneys are potentially
associated with a myriad of symptoms, the
majority (75% of cases reviewed) are with-
out complication, with prognosis unaffected.
A “watch and wait strategy” can be applied
to such patients. Serial measures of kidney
function and imaging surveillance are indi-
cated. In some cases, particularly acquired
hernias, there can often be progression in
the contents of the hernia sac, and second-
ary enlargement with clinical effect [24].
Though rare, malignancy affecting the tho-
racic kidney has also been reported [32],
again providing further indication for careful
surveillance. Early intervention either radio-
logically or surgically should be considered
if complications of renovascular stenosis,
VUI reflux or obstruction arise, with better
outcomes when planned electively.

Funding

None.

None declared.

References

[11  Shin MS, Mulligan SA, Baxley WA, Ho KJ. Boch-
dalek hernia of diaphragm in the adult. Diagnosis
by computed tomography. Chest. 1987; 92: 1098-
1101. CrossRef PubMed

[2]  Wolfromm MG. Situation du rein dans I’eventration
diaphragmatique droite. Mem Acad Chirur. 1940;
60: 41-47.

[3]  Walsh P. Anomalies of the kidney and ureteropel-
vic junction. Campbell’s urology. Philadelphia:
Saunders; 1998. p. 1708-1755.

[4]  Coughlin MA, Werner NL, Gajarski R, Gadepalli
S, Hirschl R, Barks J, Treadwell MC, Ladino-
Torres M, Kreutzman J, Mychaliska GB. Prena-
tally diagnosed severe CDH: mortality and mor-
bidity remain high. J Pediatr Surg. 2016; 57:
1091-1095. CrossRef PubMed

[5] Ackerman KG, Pober BR. Congenital diaphrag-
matic hernia and pulmonary hypoplasia: new in-
sights from developmental biology and genetics.
Am J Med Genet C Semin Med Genet. 2007,
145C: 105-108. CrossRef PubMed

[6] Fong LV, Pemberton PJ. Congenital diaphrag-
matic hernia and the management of persistent
foetal circulation. Anaesth Intensive Care. 1985;
13:375-379. CrossRef PubMed

[71  Perch P, Houck WV, DeAnda A Jr. Symptomatic
Bochdalek hernia in an octogenarian. Ann Thorac
Surg. 2002; 73: 1288-1289. CrossRef PubMed

[8]1 Liberati A, Altman DG, Tetzlaff J, Mulrow C,
Gotzsche PC, loannidis JP. Clarke M, Devereaux
PJ, Kleijnen J, Moher D. The PRISMA statement
for reporting systematic reviews and meta-analy-
ses of studies that evaluate healthcare interven-
tions: explanation and elaboration. BMJ. 2009;
339: b2700. CrossRef PubMed

[91 Clarkson LM, Potter S. Case report. An unusual
thoracic mass. Br J Radiol. 2009; 82: e27-e28.
CrossRef PubMed

[10] Elumalai G. Renal ectopia — embryological basis
and its clinical importance. Chennai: Elixir Em-
bryology. 2013.

[11] Sadler TW. Langman’s medical embryology. 9"
edn. Philadelphia; Lippincott Williams and
Wilkins; 2003.

[12] Donat SM, Donat PE. Intrathoracic kidney: a case
report with a review of the world literature. J
Urol. 1988; 140: 131-133. CrossRef PubMed

[13] Bianchi E, Mancini P, De Vito S, Pompili E, Taurone
S, Guerrisi I, Guerrisi A, D ’Andrea V, Cantisani V,
Artico M. Congenital asymptomatic diaphragmat-
ic hernias in adults: a case series. J Med Case Re-
ports. 2013; 7: 125. CrossRef PubMed

[14] Pansky B. Review of Medical Embryology. New
Jersey; Prentice Hall (a Pearson Education Com-
pany); 1982.

[15] Spillane RJ, Prather GC. Right diaphragmatic
eventration with renal displacement: case report. J
Urol. 1952; 68: 804-806. CrossRef PubMed

[16] Slesser AA, Ribbans H, Blunt D, Stanbridge R,
Buchanan GN. A spontaneous adult right-sided


https://doi.org/10.1378/chest.92.6.1098
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3677819&dopt=Abstract
https://doi.org/10.1016/j.jpedsurg.2015.10.082
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26655216&dopt=Abstract
https://doi.org/10.1002/ajmg.c.30133
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17436306&dopt=Abstract
https://doi.org/10.1177/0310057X8501300407
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4073450&dopt=Abstract
https://doi.org/10.1016/S0003-4975(01)03188-5
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11998818&dopt=Abstract
https://doi.org/10.1136/bmj.b2700
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19622552&dopt=Abstract
https://doi.org/10.1259/bjr/54380238
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19168685&dopt=Abstract
https://doi.org/10.1016/S0022-5347(17)41506-0
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3288769&dopt=Abstract
https://doi.org/10.1186/1752-1947-7-125
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23668793&dopt=Abstract
https://doi.org/10.1016/S0022-5347(17)68285-5
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12991394&dopt=Abstract

Bochdalek hernias and intrathoracic kidney

11

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

Bochdalek hernia containing perforated colon.
JRSM Short Rep. 2011; 2: 54. CrossRef PubMed
Queisser-Luft A, Stolz G, Wiesel A, Schlaefer K,
Spranger J. Malformations in newborn: results
based on 30,940 infants and fetuses from the
Mainz congenital birth defect monitoring system
(1990 — 1998). Arch Gynecol Obstet. 2002; 266:
163-167. CrossRef PubMed

Pfister-Goedeke L, Brunier E. [Intrathoracic kid-
ney in childhood with special reference to second-
ary renal transport in Bochdalek’s hernia]. Helv
Paediatr Acta. 1979; 34: 345-357. PubMed

Shah AD, Ajay S, Adalia M, Rathi A. Bochdalek
hernia with intrathoracic kidney. Lung India.
2012; 29: 373-375. CrossRef PubMed

Natarajan A, Agrawal A, Purandare N, Shah S,
Rangarajan V. Rare case of thoracic kidney de-
tected by renal scintigraphy. Indian J Nucl Med.
2016; 31:219-221. CrossRef PubMed

Lozano RH, Rodriguez C. Intrathoracic ectopic kid-
ney: report of a case. J Urol. 1975; 1/4: 601-602.
CrossRef PubMed

Jha A, Ahmad I, Naseem I. A rare case of partial
diaphragmatic agenesis with thoracic liver hernia-
tion and anteriorly displaced intrathoracic kidney
in an adult diagnosed by displaced diaphragmatic
crus. Hernia. 2014; /8: 893-896. CrossRef PubMed
Noh YS, Kim Y, Seo Y, Wie SH, Chang UI. Intra-
thoracic kidney with left-sided Bochdalek hernia
in a woman with bacteremic acute pyelonephritis
due to Escherichia coli. Korean J Intern Med (Ko-
rean Assoc Intern Med). 2015; 30: 267-268.
CrossRef PubMed

Chen B, Finnerty BM, Schamberg NJ, Watkins
AC, DelPizzo J, Zarnegar R. Transabdominal ro-
botic repair of a congenital right diaphragmatic
hernia containing an intrathoracic kidney: a case
report. J Robot Surg. 2015; 9: 357-360. CrossRef
PubMed

Fiaschetti V, Gaspari E, Mastrangeli R, Simonetti
G. Adult intra-thoracic kidney: A case report of
bochdalek hernia. Case Rep Med. 2010. 2010.
Lenz DL, Clair DL, Fetzer AE, Wong C. Percuta-
neous nephrolithotomy of an intrathoracic kidney.
Urology. 2003; 61: 462. CrossRef PubMed

Singh P, Vijjan V, Gupta M, Dubey D, Srivastava
A. Percutaneous nephrolithotomy of a staghorn
stone in thoracic ectopic kidney. Int J Urol. 2007;
14: 558-560. CrossRef PubMed

Kanazawa A, Yoshioka Y, Inoi O, Murase J,
Kinoshita H. Acute respiratory failure caused by
an incarcerated right-sided adult bochdalek her-
nia: report of a case. Surg Today. 2002; 32: 812-
815. CrossRef PubMed

Belsare S. Ectopic kidney and associated anoma-
lies: A Case Report. J Anat Soc India. 2002; 29:
236-238.

Ekrikpo UE, Effa EE, Akpan EE. Ectopic thoracic
kidney and end-stage renal disease in a 38-year-
old nigerian. Case Rep Nephrol. 2013; 20/3:
158494 CrossRef PubMed

Dell’Atti L, Galosi AB. Right ectopic intrathoracic
kidney: Unusual clinical presentation in a young
patient affected by scrotal varicocele. Arch Ital
Urol Androl. 2017; 89: 323-324. CrossRef PubMed
Sharma P, Keenan RJ, Sexton WJ. Mass in solitary
intrathoracic kidney within Bochdalek hernia.
Urology. 2016; 97: e15-e16. CrossRef PubMed
Selene B, Silvestri M, Fabio P. de Manzini N.
Laparoscopic repair of right congenital diaphrag-

[34]

[33]

[36]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

matic hernia with intrathoracic kidney — a video
vignette. Colorectal Dis. 2018; 20. 162-163.
CrossRef PubMed

Niwa N, Tanaka N, Ueda S, Masuda T. Congenital
intrathoracic kidney. Intern Med. 2014; 53: 2019-
2020. CrossRef PubMed

Onuk O, Tas T, Sentiirk AB, Sinanoglu O, Balci
MB, Celik O, Nuhoglu B. Right-sided Bochdalek
hernia with intrathoracic ectopic kidney in an ad-
vanced-age adult: a case report. Urol Int. 2014;
93 368-370. CrossRef PubMed

Gupta A, Pillenahalli Maheshwarappa R, Jangid
H, Meena ML. Ectopic intrathoracic kidney: A
case report and literature review. Hong Kong J
Nephrol. 2013; 75: 48-50. CrossRef

Pandey J, Gujral RB, Kumar A. Incidentally diag-
nosed right-sided intrathoracic kidney. BMJ Case
Rep. 2012: 2012. PubMed

Darwazah AK, Yosri A. Congenital intrathoracic
kidney in a patient undergoing coronary artery by-
pass surgery. J Card Surg. 2011; 26: 172-175.
CrossRef PubMed

Ahmed AH, Khanam A, Begum S, Khaleque A,
Alam MR. Intrathoracic kidney in adult with an
abnormal presentation. Mymensingh Med J.
2011; 20: 151-154. PubMed

Chung SD, Chen KH, Lai MK, Chang HC, Huang
CY, Yu HJ. Intrathoracic kidney with right Boch-
dalek’s hernia. Kidney Int. 2010; 77: 166. Cross-
Ref PubMed

Du WN, Tsay DG, Hu C, Su HM, Lin KH, Peng
NJ. Intrathoracic renal ectopia demonstrated by
T1-201 SPECT/CT. Clin Nucl Med. 2010; 35:
467-468. CrossRef PubMed

Fadaii A, Rezaian S, Tojari F. Intrathoracic kid-
ney presented with chest pain. Iran J Kidney Dis.
2008; 2: 160-162. PubMed

Subramanian VS, Goldfarb DA. Right-sided intra-
thoracic renal ectopia with Bochdalek’s hernia.
Urology. 2008; 72: 1016-1017. CrossRef PubMed
Lee CH, Tsai LM, Lin LJ, Chen PS. Intrathoracic
kidney and liver secondary to congenital diaphrag-
matic hernia recognized by transthoracic echocar-
diography. Int J Cardiol. 2006; //3: E73-E75.
CrossRef PubMed

Oon PC, Shen HN, Yang PC. Intrathoracic kidney.
JFormos Med Assoc. 2005; 104: 120-122. PubMed
Sidhu R, Gupta R, Dabra A, Duseja A. Intratho-
racic kidney in an adult. Urol Int. 2001; 66: 174-
175. CrossRef PubMed

Jefferson KP, Persad RA. Thoracic kidney: a rare
form of renal ectopia. J Urol. 2001; /65: 504
CrossRef PubMed

Yalcinbas YK, Sasmaz H, Canbaz S. Thoracic left
kidney: a differential diagnostic dilemma for tho-
racic surgeons. Ann Thorac Surg. 2001; 72: 281-
283. CrossRef PubMed

Toba M, Fukuchi K, Hayashida K, Takeda Y, Fuku-
shima K. Intrathoracic mass simulated by ectopic
kidney. Clin Nucl Med. 2000; 25: 289-290.
CrossRef PubMed

Kageyama Y, Kihara K, Oshima H. Intrathoracic
herniation of the kidney. Urology. 2000; 55: 143-
144. CrossRef PubMed

Sudrez S, de Jesuis Y. Acquired intrathoracic kid-
ney. P R Health SciJ. 1998; /7: 289-291. PubMed
Panossian DH, Thomas RD, Anholm JD. Asymp-
tomatic mediastinal mass in an elderly man.
Chest. 1995; 107: 1165-1166. CrossRef PubMed



https://doi.org/10.1258/shorts.2011.011056
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21847436&dopt=Abstract
https://doi.org/10.1007/s00404-001-0265-4
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12197558&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=521300&dopt=Abstract
https://doi.org/10.4103/0970-2113.102837
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23243354&dopt=Abstract
https://doi.org/10.4103/0972-3919.181863
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27385896&dopt=Abstract
https://doi.org/10.1016/S0022-5347(17)67093-9
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1235387&dopt=Abstract
https://doi.org/10.1007/s10029-013-1072-0
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23483266&dopt=Abstract
https://doi.org/10.3904/kjim.2015.30.2.267
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25750574&dopt=Abstract
https://doi.org/10.1007/s11701-015-0530-3
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26530841&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26530841&dopt=Abstract
https://doi.org/10.1016/S0090-4295(02)02108-8
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12597975&dopt=Abstract
https://doi.org/10.1111/j.1442-2042.2007.01765.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17593105&dopt=Abstract
https://doi.org/10.1007/s005950200156
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12203061&dopt=Abstract
https://doi.org/10.1155/2013/158494
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24527243&dopt=Abstract
https://doi.org/10.4081/aiua.2017.4.323
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29473389&dopt=Abstract
https://doi.org/10.1016/j.urology.2016.08.017
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27554626&dopt=Abstract
https://doi.org/10.1111/codi.13953
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29105275&dopt=Abstract
https://doi.org/10.2169/internalmedicine.53.2811
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25175142&dopt=Abstract
https://doi.org/10.1159/000353100
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24642649&dopt=Abstract
https://doi.org/10.1016/j.hkjn.2013.03.007
https://www.ncbi.nlm.nih.gov/pubmed/23060381
https://doi.org/10.1111/j.1540-8191.2011.01198.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21299624&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21240181&dopt=Abstract
https://doi.org/10.1038/ki.2009.336
https://doi.org/10.1038/ki.2009.336
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20040924&dopt=Abstract
https://doi.org/10.1097/RLU.0b013e3181db4ece
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20479606&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19377231&dopt=Abstract
https://doi.org/10.1016/j.urology.2008.05.012
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18602150&dopt=Abstract
https://doi.org/10.1016/j.ijcard.2006.04.021
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16765469&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15765167&dopt=Abstract
https://doi.org/10.1159/000056604
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11316986&dopt=Abstract
https://doi.org/10.1097/00005392-200102000-00035
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11176406&dopt=Abstract
https://doi.org/10.1016/S0003-4975(00)02385-7
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11465206&dopt=Abstract
https://doi.org/10.1097/00003072-200004000-00012
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10750971&dopt=Abstract
https://doi.org/10.1016/S0090-4295(99)00375-1
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10654913&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9883476&dopt=Abstract
https://doi.org/10.1378/chest.107.4.1165
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7705132&dopt=Abstract

