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ABSTRACT

Subdiaphragmatic high renal ectopia and eventration of the diaphragm 
are unusual entities, and the combination of the two is extremely rare. 
We present a case of a young man with non-visualized left kidney in 
abdominal ultrasonography (USG). Static renal scan with 99mTc-DMSA 
showed an abnormally high, relatively smaller, and malrotated left 
kidney without any renal scarring. CT scan was also done to rule out 
possible associated abnormalities. It became evident that the left 
kidney was smaller and malrotated, lying posteriorly and much above 
the spleen and stomach as well, but immediately beneath the 
abnormally high left dome of the diaphragm at the level of the sixth rib. 
Apart from the abnormally high left dome, there were no other 
abnormalities seen in the diaphragm. The reported case of 
diaphragmatic eventration with high renal ectopia may be an important 
differential diagnosis of diaphragmatic rupture, a frequently 
encountered difficulty in clinical practice.

Keywords: Eventration, diaphragm, left kidney, 99mTc-DMSA, renal 
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INTRODUCTION

During organogenesis, the kidneys ascend to their 
normal position between the 6th and 9th weeks of 
gestation (1). Any disruption of this process may result 
in renal ectopia (2). Postnatal kidney migration is a rare 
occurrence. It is usually associated with congenital 
diaphragmatic hernias or trauma (3-5). Anomalies of 
the diaphragm, particularly eventration of part or all of 
the hemidiaphragm, are uncommon entities and are not 
encountered frequently in clinical practice. A majority 
of the adult patients with eventration of the diaphragm 
are asymptomatic and are usually detected only during 
radiological surveys or during investigations for 

unrelated symptoms (6). Herein, we report a case of a 
32-year-old male whose left kidney was found in a high 
ectopic position associated with an abnormally high left 
dome of the diaphragm.

CASE REPORT

A 32-year-old male was requested for a renal scan at 
INMAS, Sylhet during the course of clinical 
investigations of a non-visualized left kidney found in 
abdominal USG. Static renal scan with intravenous 
injection of 06mCi of 99mTc-DMSA was done using a 
Siemens dual headed SPECT gamma camera. Scan 
images showed an abnormally high, smaller, and 
malrotated left kidney with no definite scars (Figure 1). 
CT correlation was done to determine the exact location 
of the left kidney and possible associated abnormalities. 
CT images revealed normal right kidney and a small, 
malrotated left kidney with mildly dilated pelvicalyceal 
system. This kidney was located postero-superior to 
spleen and stomach, immediately beneath the 

abnormally high left dome of the diaphragm at the level 
of the 6th rib posteriorly. Apart from high left dome, 
both pleural and peritoneal surfaces of the diaphragm 
were unremarkable in CT.

Figure 2: CT coronal view of the abdomen and the chest. 
The abnormally high up left dome of diaphragm with 
malrotated high ectopic left kidney at subdiaphragmatic 
position.

DISCUSSION

This case presents a rare opportunity to discuss the 
possibility of a combination of eventration of the left 
hemidiaphragm and an ectopic kidney. To the best of 
our knowledge, a search of the literature revealed only 
two similar cases, reported by Baurys et al. (7) and 
Bulgrin JG et al. (8), with such a combination.

Renal ectopia is not very uncommon (1–5 per 1,000), 
but only about 1 in 10 of these cases is ever diagnosed 
(9). A radiographic survey of symptom-free potential 
transplant donors found ectopic kidneys in 2 of 151 
individuals (10). In renal ectopia, deviated or absent 
ascent during organogenesis causes the kidney to lie 
outside the renal fossa. The site of an ectopic kidney is 
usually the pelvis, but it can also be lumbar, iliac, or less 
commonly, intrathoracic or subdiaphragmatic. High 
renal ectopia is a rarer condition and reported as 1 in 22 
cases of ectopic kidneys (11). It is four times more 
frequent in men and found on the left side twice as often 
as the right. It can present with ipsilateral 
hypochondrial pain and be accompanied by 
vesicoureteric reflux (12, 13). In this case, patient had 
no specific symptoms of reflux but mild calyceal 
dilatation was noted in left kidney. In asymptomatic 
cases, it can be an incidental finding when imaging is 

performed for other reasons, same clinical scenario was 
noted in this patient who was asymptomatic and 
incidentally found to have a non-visualized left kidney 
in abdominal ultrasound examination. In the absence of 
trauma or anatomical defects, a high renal ectopia is 
presumed to be a congenital abnormality. Postnatal 
migration of a kidney is a rare occurrence. Acquired 
herniation of the kidney through the diaphragm has also 
been reported post-traumatically (17). However, there 
was no evidence of herniation in our case, both 
radiologically and clinically. There was no history of 
trauma as well. The sonographic finding of a 
non-visualized left kidney was confirmed by renal scan 
and CT. USG examination with expert sonographers 
might be able to look out more intensely for malrotated, 
ectopic positioned reniform structures using Doppler 
ultrasound. In this case, the left kidney was 
undiscoverable in USG but the unique imaging 
modality of DMSA renal scan with a minimum 
radiation exposure could diagnose this case of high 
renal ectopia with left hemidiaphragmatic eventration 
in no time at all. CT correlation was an extra aid that 
confirmed the findings and detected mild pelvi-calyceal 
dilatation. 

Eventration of the diaphragm is broadly defined as the 
abnormal elevation of all or part of one leaf of the intact 
diaphragm (18). There are two distinct etiologic types 
of eventration: congenital and acquired (19, 20). 
Congenital eventration is a developmental abnormality 
characterized by muscular aplasia of the diaphragm, 
which represents most of the cases. The anatomical 
involvement of the diaphragm can be either complete or 
partial. In complete type, the entire dome of the 
diaphragm is involved, with only the peripheral 
attachments to the thoracic wall showing normal 
musculature. In partial type, only a localized segment of 
the diaphragm lacks adequate muscle fibers. It can be 
unilateral or bilateral, but it usually involves the left 
hemidiaphragm (21, 22).

Concerning a possible relationship between eventration 
and high renal ectopia, a literature search was done with 
the keywords containing: a) the possible embryologic 
relationship of these anomalies; b) reported cases of 

high renal ectopia and the incidence of analogous 
anomalies; and c) renal position in reported cases of 
eventration. The diaphragm develops through a highly 
complex process, with the muscular elements derived 
from several sources and mesodermal cells from the 
wolffian body forming the right and left crura (23). 
Several authors demonstrated that congenital anomalies 
of this type may occur as a result of embryologic 
relationships, but in cases of eventration, the incidence 
of high renal ectopia is indeterminate.

CONCLUSION

This case report and brief discussion may encourage 
radiologists to investigate individual cases of 
eventration with respect to renal position. As high renal 
ectopia may be associated with eventration of the 
diaphragm, that would be an immense aid in 
differentiation from diaphragmatic rupture, a frequently 
encountered difficulty, especially if there is no history 
of trauma. Clinicians, radiologists, and surgeons must 
be alert with a high degree of suspicion to define the 
details and try to understand the etiopathogenesis of this 
clinical situation.
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ABSTRACT

Renal angiomyolipomas (AML) are a type of benign renal neoplasm 
composed of vascular, smooth muscle, and fat elements, usually 
exhibiting characteristic radiographic appearances. Although benign, 
they carry the risk of spontaneous hemorrhage, which can potentially be 
fatal. AML has an incidence of 0.3% to 3%, hence reports of this 
condition are relatively scarce; even more so is the unique presentation 
of AML in the transplanted kidney. Predictably, there have been few 
reports of this uncommon condition in the medical literature. Herein, we 
report a very rare case of an isolated AML in a transplanted kidney that 
developed more than a decade after uneventful renal transplantation.

A 56-year-old female had a kidney transplant in early 2010, but 
subsequently developed chronic graft rejection. She presented with 
haematuria, and upon further assessment, a fairly large SOL in the 
kidney allograft was revealed by imaging including abdominal 
ultrasound, a 99mTc-DMSA scan, and a CT scan. She had graft 
nephrectomy in early 2022 and is still on haemodialysis. 

Keywords: Transplanted kidney, Angiomyolipoma, Post-transplant 
tumour, 99mTc-DMSA scan.
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INTRODUCTION

Renal angiomyolipomas (AML) are a type of benign 
renal neoplasm that originates from the mesenchymal 
tissue, composed of vascular, smooth muscle, and fat 
elements (1). It was first described by Morgan et al. in 
1951 (2). AML has an incidence of 0.3% to 3% (3), 
hence reports of this condition are relatively scarce. The 
majority of AMLs are sporadic and isolated (80%) and 
are typically identified in adults in the 4th to 5th decade 
of life (mean age of presentation: 43 years), with a 
female predilection (F: M of 2-4:1) (4, 5). AML might 
be associated with tuberous sclerosis, on the other hand, 

can be multiple, bilateral, and affect mostly younger 
patients (6). Although benign, they carry the risk of 
spontaneous hemorrhage, which can potentially be fatal. 
The first clinical presentation is often rupture and 
massive internal hemorrhage (7).

CASE REPORT

A 56-year-old female with chronic renal failure (CRF) 
had history of  a kidney transplant in March, 2010 at a 
tertiary care hospital outside Bangladesh. Her 
post-transplant period was uneventful for a long period 
until she developed chronic graft rejection, as evidenced 
by progressively worsening eGFR levels. Consequently, 
she was put on maintenance hemodialysis in January 
2021. On February 2022, she presented with hematuria 
which warranted further investigations. As such, an 
abdominal ultrasound scan, and later a CT scan were 
requested. The ultrasound scan revealed a fairly large, 
oval shaped, uniformly echogenic soft tissue lesion in 
the left iliac fossa region involving the infero-medial 
aspect of the transplant kidney measuring 5.8 X 4.0X 
4.5 cm. Rest of the transplant kidney showed slightly 
raised cortical echogenicity. No pelvi-calyceal 
dilatation, features of hydronephrosis or calculus was 
noted. Color Doppler showed hypovascularity of the 
lesion.

Later, non-contrast and contrast-enhanced abdominal 
CT scan were performed which confirmed the 
ultrasound findings. It revealed a large soft tissue mass 
(71 x 60 x 55 mm) in the postero-infero-medial aspect of 
the transplant kidney of mixed attenuation (+15 to -91 
HU CT attenuation), implying predominantly fatty 
tissue.

CASE REPORT
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The patient was referred to our center for a full-body 
skeletal survey, which included a 99mTc-Technetium 
MDP bone scan. The scan was performed in both the 
anterior and posterior views three hours after the 
administration of 20 mCi of 99mTc-MDP. Skeletal 
scintigraphy confirmed the radiological findings of 
involvement in long bones (both femoral shafts, right 
tibia) as well as tubular bones of the hand and foot 
(metacarpal bones and phalanges of the right hand, 
small joints of both feet). Besides the appendicular 
skeleton, mildly increased radiotracer concentrations 
were also seen at the right clavicle, right scapula, left 
6th–8th ribs, right SI joint, part of the left hip bone, and 
multiple vertebrae denoting axial skeletal involvement 
(Figure 3).

Figure 3: Bone scan showing radiotracer 
concentration in upper shaft & lower aspect of right 
tibia, metacarpal bones & phalanges of right hand 
and small joints of both feet. Linear tracer activity is 
noted at cortical regions of both femoral shafts with 
absence of medullary activity, likely due to cortical 
thickening. Besides, lateral aspect of right clavicle, 
right scapula, left 6th-8th ribs (posteriorly), right SI 
joint, acetabular region of left hip bone, and 
multiple dorso-lumbar vertebrae are also affected.

DISCUSSION

Melorheostosis, or candle bone disease, is infrequently 
mentioned in nuclear medicine literature because 
conventional radiography is usually considered a fairly 
informative imaging modality for making the diagnosis. 
However, the complementary role of bone scintigraphy in 
this pathology has been documented by several authors.

Chang et al. described a case where they observed 
excellent correlation between the scintigraphic and 
radiographic distribution of lesions (5). Our findings also 
supported this statement and, moreover, revealed 
previously undetected lesions. Melorheostosis can be 
monostotic, polyostotic, or monomelic in presentation, 
with the monomelic form being the commonest variant 
(6). Kumar R et al. reported a monostotic monomelic case 
in 2014, and C. C. Teoh et al. found another patient with 
the polyostotic monomelic variety (two long bones in the 
ipsilateral leg) in 2019 (3, 4). Both had hyperpigmentation 
of the overlying skin, which is found in 17% of the cases 
(3). Our patient not only had extensive polyostotic 
involvement of one upper and two lower limbs but also 
the axial skeleton, which is extremely rare in this disease 
(7). Plain radiography was inconclusive about the axial 
skeletal involvement (Figure 4).

Figure 4: Plain X-ray pelvis and spine A/P & lateral view. 
There were apparent sclerotic changes in right 12th rib, 
L1-2 vertebrae and right SI joint, but interpretation is 
inconclusive due to overlying extensive bowel shadow 
and inability to explore the full length of spine and ribs.

According to previous studies, melorheostosis results in 
mild to moderately avid 99mTc MDP accumulation in areas 
of sclerosis, possibly due to increased bone turnover or 
increased bone mass in the affected region, while other 
benign sclerotic conditions like osteopoikilosis and 
osteopathia striata do not generally produce a positive 

bone scan. Therefore, skeletal scintigraphy might be 
useful to distinguish between overlapping osseous 
lesions, to make an accurate diagnosis, and also to avoid 
inappropriate treatment (5, 8). The patient showed 
localized sclerotic lesions along with typical "dripping 
wax"-like cortical thickening in a plain radiograph, which 
suggested co-existence of Melorheostosis with 
Osteopoikilosis. A bone scan could not rule out an 
osteopoikilosis lesion because there was already 
widespread involvement, resulting in superimposition of 
pathologies.

MRI is beneficial to delineate soft tissue involvement 
more accurately or explore the possibility of malignant 
degeneration (5). But whole-body screening with MRI is 
not cost-effective for an osseous pathology. This is the 
advantage bone scintigraphy holds over other imaging 
options: being able to provide a whole-body skeletal 
survey in a single setting with relatively less expense.

CONCLUSION

Melorheostosis is a rare entity among various causes of 
osteosclerosis, which can be distinguished by its clinical 
manifestation, radiographic findings, and scintigraphic 
correlation. This disease can result in remarkable 
morbidity despite its benign nature, and symptomatic 
management is necessary to alleviate patient suffering. 
Our study described a rare case of polyostotic 

melorheostosis, demonstrating once again that the bone 
scan is a reliable tool for whole-body screening which can 
supplement other investigations and improve diagnostic 
accuracy in the majority of skeletal disorders.
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Post-contrast images showed mild enhancement at medial 
aspect of the lesion (up to 30 HU) except fatty tissue. In 
addition, the transplant kidney showed mild enhancement 
in early and portal phases (up to 60 HU); however, no 
excretion or hydronephrosis was seen. Both native 
kidneys were atrophic and showed mild enhancement in 
arterial phase; no excretion was noted there as well. A 
week later, a 99mTc-DMSA scan was performed which 
showed decreased radiotracer uptake in the transplant 
kidney, as well as a photopenic area in its infero-medial 
aspect.

Eventually, she underwent graft nephrectomy in March, 
2022 and her hematuria was resolved. Histopathology 
revealed a predominantly fatty tissue mass with mildly 
fibrotic stroma and thick walled blood vessels. 
Post-operative period was uneventful, and she continues 
to be on maintenance hemodialysis.

DISCUSSION

Angiomyolipoma is a benign tumor that may occur in the 
kidney sporadically or as a part of genetic disorders such 
as tuberous sclerosis or lymphangioleiomyomatosis (1). 
The incidence of AML in the kidney allograft is very rare, 
and most of the reports of AML in kidney allografts are of 
donor origin.

Post-transplant tumors can originate from 3 sources: the 
kidney transplant donor, recurrence of previous tumor, 
and de novo development (8). We believe this patient 
developed de novo AML since there was no evidence of 
tumor in the received allograft. The risk factors for 
development of tumors after kidney transplantation are 
not clear. However, sun exposure, long-term 
immunosuppressive therapy, concomitant viral infection, 
advanced age, and longer pre-transplant dialysis periods 
have been described as risk factors of malignancies after 

Figure. 2: CT images of the lesion in the axial, cornal and sagittal plane respectively (clockwise) 
showing a large soft tissue mass in the transplant kidney.

kidney transplantation (9).

Although tumors are treated with total allograft removal 
(10), partial nephrectomy has been applied based on the 
tumor size and location (11). In the case we report, the 
transplanted kidney was deemed non-functioning; hence, 
the decision for graft nephrectomy was made. AML 
imposes a risk of spontaneous hemorrhage, and may give 
rise to such drastic events as shock due to severe 
hemorrhage from rupture described as “Wunderlich 
Syndrome”.  Surgical excision or radiographic 
embolization remains the mainstay in management.

CONCLUSION

Despite the fact that renal transplantation has reduced 
mortality from end-stage renal disease (ESRD), 
complications still arise frequently. Even after undergoing 
successful kidney transplantation, there are many factors 
at play that predispose patients to additional medical 
challenges: AML being one of them, albeit very rare. 
Physicians should remain vigilant lest the rare ones should 
escape their watchful eyes and wreak havoc.
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Figure 1: Ultrasound images of the transplant kidney showing an oval, echogenic, soft tissue lesion (left) with colour 
Doppler showing hypovascularity (right).
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The patient was referred to our center for a full-body 
skeletal survey, which included a 99mTc-Technetium 
MDP bone scan. The scan was performed in both the 
anterior and posterior views three hours after the 
administration of 20 mCi of 99mTc-MDP. Skeletal 
scintigraphy confirmed the radiological findings of 
involvement in long bones (both femoral shafts, right 
tibia) as well as tubular bones of the hand and foot 
(metacarpal bones and phalanges of the right hand, 
small joints of both feet). Besides the appendicular 
skeleton, mildly increased radiotracer concentrations 
were also seen at the right clavicle, right scapula, left 
6th–8th ribs, right SI joint, part of the left hip bone, and 
multiple vertebrae denoting axial skeletal involvement 
(Figure 3).

Figure 3: Bone scan showing radiotracer 
concentration in upper shaft & lower aspect of right 
tibia, metacarpal bones & phalanges of right hand 
and small joints of both feet. Linear tracer activity is 
noted at cortical regions of both femoral shafts with 
absence of medullary activity, likely due to cortical 
thickening. Besides, lateral aspect of right clavicle, 
right scapula, left 6th-8th ribs (posteriorly), right SI 
joint, acetabular region of left hip bone, and 
multiple dorso-lumbar vertebrae are also affected.

DISCUSSION

Melorheostosis, or candle bone disease, is infrequently 
mentioned in nuclear medicine literature because 
conventional radiography is usually considered a fairly 
informative imaging modality for making the diagnosis. 
However, the complementary role of bone scintigraphy in 
this pathology has been documented by several authors.

Chang et al. described a case where they observed 
excellent correlation between the scintigraphic and 
radiographic distribution of lesions (5). Our findings also 
supported this statement and, moreover, revealed 
previously undetected lesions. Melorheostosis can be 
monostotic, polyostotic, or monomelic in presentation, 
with the monomelic form being the commonest variant 
(6). Kumar R et al. reported a monostotic monomelic case 
in 2014, and C. C. Teoh et al. found another patient with 
the polyostotic monomelic variety (two long bones in the 
ipsilateral leg) in 2019 (3, 4). Both had hyperpigmentation 
of the overlying skin, which is found in 17% of the cases 
(3). Our patient not only had extensive polyostotic 
involvement of one upper and two lower limbs but also 
the axial skeleton, which is extremely rare in this disease 
(7). Plain radiography was inconclusive about the axial 
skeletal involvement (Figure 4).

Figure 4: Plain X-ray pelvis and spine A/P & lateral view. 
There were apparent sclerotic changes in right 12th rib, 
L1-2 vertebrae and right SI joint, but interpretation is 
inconclusive due to overlying extensive bowel shadow 
and inability to explore the full length of spine and ribs.

According to previous studies, melorheostosis results in 
mild to moderately avid 99mTc MDP accumulation in areas 
of sclerosis, possibly due to increased bone turnover or 
increased bone mass in the affected region, while other 
benign sclerotic conditions like osteopoikilosis and 
osteopathia striata do not generally produce a positive 

bone scan. Therefore, skeletal scintigraphy might be 
useful to distinguish between overlapping osseous 
lesions, to make an accurate diagnosis, and also to avoid 
inappropriate treatment (5, 8). The patient showed 
localized sclerotic lesions along with typical "dripping 
wax"-like cortical thickening in a plain radiograph, which 
suggested co-existence of Melorheostosis with 
Osteopoikilosis. A bone scan could not rule out an 
osteopoikilosis lesion because there was already 
widespread involvement, resulting in superimposition of 
pathologies.

MRI is beneficial to delineate soft tissue involvement 
more accurately or explore the possibility of malignant 
degeneration (5). But whole-body screening with MRI is 
not cost-effective for an osseous pathology. This is the 
advantage bone scintigraphy holds over other imaging 
options: being able to provide a whole-body skeletal 
survey in a single setting with relatively less expense.

CONCLUSION

Melorheostosis is a rare entity among various causes of 
osteosclerosis, which can be distinguished by its clinical 
manifestation, radiographic findings, and scintigraphic 
correlation. This disease can result in remarkable 
morbidity despite its benign nature, and symptomatic 
management is necessary to alleviate patient suffering. 
Our study described a rare case of polyostotic 

melorheostosis, demonstrating once again that the bone 
scan is a reliable tool for whole-body screening which can 
supplement other investigations and improve diagnostic 
accuracy in the majority of skeletal disorders.
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Post-contrast images showed mild enhancement at medial 
aspect of the lesion (up to 30 HU) except fatty tissue. In 
addition, the transplant kidney showed mild enhancement 
in early and portal phases (up to 60 HU); however, no 
excretion or hydronephrosis was seen. Both native 
kidneys were atrophic and showed mild enhancement in 
arterial phase; no excretion was noted there as well. A 
week later, a 99mTc-DMSA scan was performed which 
showed decreased radiotracer uptake in the transplant 
kidney, as well as a photopenic area in its infero-medial 
aspect.

Eventually, she underwent graft nephrectomy in March, 
2022 and her hematuria was resolved. Histopathology 
revealed a predominantly fatty tissue mass with mildly 
fibrotic stroma and thick walled blood vessels. 
Post-operative period was uneventful, and she continues 
to be on maintenance hemodialysis.

DISCUSSION

Angiomyolipoma is a benign tumor that may occur in the 
kidney sporadically or as a part of genetic disorders such 
as tuberous sclerosis or lymphangioleiomyomatosis (1). 
The incidence of AML in the kidney allograft is very rare, 
and most of the reports of AML in kidney allografts are of 
donor origin.

Post-transplant tumors can originate from 3 sources: the 
kidney transplant donor, recurrence of previous tumor, 
and de novo development (8). We believe this patient 
developed de novo AML since there was no evidence of 
tumor in the received allograft. The risk factors for 
development of tumors after kidney transplantation are 
not clear. However, sun exposure, long-term 
immunosuppressive therapy, concomitant viral infection, 
advanced age, and longer pre-transplant dialysis periods 
have been described as risk factors of malignancies after 

kidney transplantation (9).

Although tumors are treated with total allograft removal 
(10), partial nephrectomy has been applied based on the 
tumor size and location (11). In the case we report, the 
transplanted kidney was deemed non-functioning; hence, 
the decision for graft nephrectomy was made. AML 
imposes a risk of spontaneous hemorrhage, and may give 
rise to such drastic events as shock due to severe 
hemorrhage from rupture described as “Wunderlich 
Syndrome”.  Surgical excision or radiographic 
embolization remains the mainstay in management.

CONCLUSION

Despite the fact that renal transplantation has reduced 
mortality from end-stage renal disease (ESRD), 
complications still arise frequently. Even after undergoing 
successful kidney transplantation, there are many factors 
at play that predispose patients to additional medical 
challenges: AML being one of them, albeit very rare. 
Physicians should remain vigilant lest the rare ones should 
escape their watchful eyes and wreak havoc.
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