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Abstract

BACKGROUND

Gigantism, characterized by excessive growth and height is due to increased secretion
of growth hormone, most commonly from a pituitary adenoma. In addition to the
surgical and anesthetic complexity, the extreme stature of these patients presents a
unique challenge for kidney transplantation in deciding whether to proceed with a
single or dual kidney transplantation. The lack of relevant literature further adds to the

dilemma.

CASE SUMMARY

A 45-year-old patient with untreated gigantism and end stage renal failure on renal
replacement therapy was waitlisted for a deceased donor dual kidney transplantation
due to the extreme physical stature (Height-247 cm and weight-200 kg). He was offered
2 kidneys from a 1-0-1 HLA mismatched 24-year-old DCD donor (Height-179 cm and
weight-75 kg), and was planned for a bilateral retroperitoneal implantation into the
recipient external iliac vessels. The immunosuppression consisted of alemtuzumab
induction (50 mg) and steroid-free maintenance with tacrolimus. The donor’s right

kidney was uneventfully implanted extra-peritoneally into the right external iliac




vessels. On contralateral exposure, the left common and external iliac arteries were
ectatic and frail. A complex vascular reconstruction was not preferred in order to
preserve the arterial supply to the left lower limb, to minimise the cold ischemia time
and prevent additional warm ischemic insult to the second kidney. Hence, it was
decided not to proceed with dual transplantation. Amidst concerns of nephron mass
insufficiency, the graft function was remarkable with a serum creatinine of 120 pmol/L
within a month from transplantation and 94 pmol/L at 1-year post transplantation, and

without proteinuria.

CONCLUSION

To our knowledge, this is the first case report on kidney transplantation in gigantism.
Although it is believed that dual kidney transplantation is ideal, a single kidney
transplantation from an appropriately selected donor can provide sufficient functioning

nephron mass in patients with gigantism.
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Core Tip: We report a patient with untreated pituitary gigantism with end stage renal
failure due to IgA nephropathy with secondary focal segmental glomerular sclerosis
who underwent a successful deceased donor kidney transplantation. We have
described the intra-operative challenges in deciding whether to proceed with a single
kidney transplantation or dual kidney transplantation. To the best of our knowledge

this is the first case report on kidney transplantation in gigantism.

INTRODUCTION




Gigantism is a disorder resulting from increased growth hormone secretion before the
fusion of growth plate, most often due to a pituitary adenoma and is characterized by
excessive growth and height. In addition to the surgical and anesthetic complexity, the
extreme stature of these patients presents a particular challenge for kidney
transplantation in deciding whether to proceed with a single or dual kidney
transplantation. So far there is no literature on kidney transplantation in patients with
gigantism. To our knowledge, we are the first to report a patient with untreated
pituitary gigantism characterized by uniquely extreme physical size and stature who
underwent a successful kidney transplantation for end stage renal failure and discuss

the dilemmas involved in his management.

CASE PRESENTATION

Chief complaints
Our patient, a 45-year-old African male presented with end stage renal failure and was

awaiting a kidney transplant.

History of present illness
The end stage renal failure was due to IgA nephropathy which was biopsy proven and
with secondary focal segmental glomerular sclerosis. He was established on

haemodialysis.

History of past illness
He was diagnosed in his early teenage years to have pituitary gigantism but was left

untreated.

Personal and family history

There were no relevant histories

Physical examination




His physical stature [Height = 247 cm, weight = 200 kg, body mass index (BMI) was 33
kg/m?2, and body surface area (BSA) with the DuBois formula = 3.7 m?], was twice than

the normal upper limit.

Laboratory examinations
The laboratory investigations were not relevant apart from deranged kidney function

due to end stage renal failure.

Imaging examinations
A pre-transplant computed tomography (CT) scan of the abdomen and pelvis showed

normal iliac vessels bilaterally.

Multidisciplinary expert consultation

There was a therapeutic dilemma as to whether a single kidney transplantation would
be sufficient for a patient of his body surface to alleviate his kidney failure to a degree
that would not require further renal replacement therapy. With the above dilemma into
consideration the patient was added to the United Kingdom deceased donor kidney
transplant waiting list for dual kidney transplantation from a single deceased donor
after discussion in our multidisciplinary team (MDT) meeting and approval by the NHS

Blood and Transplant’s Kidney Advisory Group.

Transplant characteristics

Less than a year after being waitlisted and after having received a few offers from
extended criteria donors that were deemed unsuitable, the patient received and
accepted a deceased donor dual kidney transplant offer from a 24-year-old male
donation after circulatory death (DCD) donor who suffered irreversible hypoxic brain
injury following a road traffic accident. The donor’'s past medical history was
insignificant and had normal kidney function. His height was 179cm, weight was 75kgs,

BMI was 23 kg/m?, and BSA with the DuBois formula was 1.9 m? (almost half of our




prospective recipient). Furthermore, there was a 1-0-1 HLA mismatch between the
donor and recipient, the latter of which had a calculated reaction frequency of 0% (and
therefore only a virtual crossmatch was performed). Inmunosuppression consisted of
induction with a depleting monoclonal antibody, alemtuzumab (50 mg) and steroid-free
maintenance with tacrolimus as the only immunosuppressant. The organ retrieval in

the donor hospital was uneventful.

Customised anaesthetic protocol

For the recipient, a customised anaesthetic protocol was implemented based on
previous general anaesthetic experience with the patient. He was ventilated using a
large (size 6) oropharyngeal airway and a large (size 6) face mask. A long Macintosh
blade and size 10 endotracheal tube was used for intubation. Patient was anaesthetized
on a hover mattress to enable safe transfer to the operating table, which can take up to
300 kgs body weight. The only issue was the patient’s height; two table extensions were
added to the operating table on either side and an instrument trolley was used to

support the feet (Figure 1).

FINAL DIAGNOSIS

A bilateral extraperitoneal implantation in to the recipient’s external iliac vessels was
chosen as the preferred implantation technique. Initially the patient’s right external iliac
vessels were exposed and an uneventful implantation of the donor’s right kidney was
successfully completed with intraoperative urine production from the transplanted
kidney. The cold ischemia time was 9 h and 52 min. On subsequent exposure of the
recipient’s contralateral iliac fossa, the left common and external iliac arteries were
noted to be significantly ectatic and frail, which was not apparent from the pre-
operative CT scan. In addition there were abnormal intraoperative Doppler signals

(monophasic signals).

TREATMENT




Implanting the donor’s left kidney in to the right common/internal iliac vessels was one
of the options, but it would involve clamping the right common iliac artery which
would potentially add an additional ischemic insult to the transplanted kidney.
Implanting the donor’s left kidney into the left internal iliac vessels or intra-peritoneal
implantation into the aorta/inferior vena cava were the other options. In order not to
further extend the duration of the procedure and the resultant cold ischemia time by
performing a complex vascular reconstruction/implantation with potential compromise
to the arterial supply of the recipient’s left lower limb and in view of the already
completed successful single kidney implantation of the donor’s right kidney, the
decision was made to not to proceed with the dual kidney implantation. The donor
kidney was of average size without having taken proper measurements. According to
the national allocation policy of NHS Blood and Transplant, the donor’s left kidney was

subsequently offered to another patient on the waiting list.

OUTCOME AND FOLLOW-UP

The patient was extubated at the end of the operation and was cared in intensive care
unit for one day and subsequently stepped down to our high dependency unit. There
was primary graft function and following an overall uneventful recovery, he was
discharged from the hospital at day 15, with an improving eGFR of 44 mL/min/1.73
m?. Following discharge, his serum creatinine continued to improve to 120umol/L
within a month from the procedure. His serum creatinine remained stable throughout

the first year post-transplant and without proteinuria (Graph 1 and 2).

DISCUSSION

Although giants are depicted in literature as individuals with lionized capabilities, the
description of patients with gigantism in medical literature is very limited due to the
rarity of the condition. Overproduction of growth hormone by a pituitary adenoma or
pitu'ﬁ'—n‘y hyperplasia can lead to pituitary gigantism. They can be either sporadic or

can occur as a part of several genetic disorders such as multiple endocrine neoplasia




type 1, McCune-Albright syndrome and carney complex!!-®l. There is no bibliographic
report of pituitary gigantism patients that required renal transplantation for end stage

renal failure.

The underlining challenge in such patients with extreme stature is to ensure that the
physiological capacity and the functioning nephron mass of the donor organ can meet
the increased metabolic needs of this unique recipients so to alleviate their need for
renal replacement therapy and have a significant positive impact on their oyerall health,
quality of life, and life expectancy. Recent studies have confirmed that the graft kidney
volume/recipient BSA ratio along with the donor age and recipient’s gender are
independent predictors of recipient GFR in the early post-transplant period!4l,
Considering the above concern, the option of synchronous dual deceased kidney
transplantation in such extreme stature patients seems reasonable and needs to be
considered at the time of wait listing them for a deceased donor kidney transplant and
weighted against depriving the second graft from another potential recipient given the
current scarcity of deceased donor organs.

Although there are some variations between jurisdictions in the allocation policy of
kidneys for dual kidney transplantation, the common theme is to allocate kidneys from
extended criteria donors for dual transplantation(’l. There was a special consideration
for our patient due to his body habitus following MDT discussions and discussions in
the national kidney advisory group of NHS Blood and Transplant, and hence was listed
for dual kidney transplantation and ultimately received an offer from a young donor.
Various implantation techniques have been described for dual kidney transplantation(7l.
Although it has been reported that the complication rates for bilateral and unilateral
placement of kidneys are similar(®9], a bilateral extraperitoneal approach was chosen
based on the operating surgeon’s preference.

Vascular calcifications and atherosclerosis are well established complications of end
stage renal failurel'?], but it is unusual for isolated arterial aneurysm or ectasia to occur

due to renal failure. Despite the intra-operative finding of ectasia and frailty of the left




common and external iliac arteries, we still had several options for proceeding with
dual kidney transplantation. Implanting the donor’s left kidney in to the right
common/internal iliac vessels was one of the options, but it would involve clamping
the right common iliac artery which would potentially add an additional ischemic
insult to the transplanted kidney. Implanting the donor’s left kidney into the left
internal iliac vessels or intra-peritoneal implantation into the aorta/inferior vena cava
were the other options. In order not to further extend the duration of the procedure and
the resultant cold ischemia time by performing a complex vascular
reconstruction/implantation with potential compromise to the arterial supply of the
recipient’s left lower limb and in view of the already completed successful single kidney
implantation of the donor’s right kidney, the decision was not to proceed with the dual
kidney implantation.

Although it has been reported that transplanting small kidneys in to large recipients
(donor kidney weight/recipient body weight < 2 g/kg) causes hyperfiltration and
results in decreased creatinine clearance and proteinuria 6-months after
transplantation/!'!], in our patient, the single kidney graft has proved sufficient enough
to keep him off renal replacement therapy and with normal serum creatinine levels as
noted at 1-year post-transplant, and without proteinuria. Additionally, the second
kidney from the same deceased donor was eventually implanted to a different recipient
in our centre who benefited from an equally good graft function.

Especially in rare cases such that of our patient with extreme physical stature and
significant comorbidities one cannot overemphasize the importance of a detailed
preoperative assessment and preparation. There are a few general considerations for
people with gigantism undergoing transplantation such as a thorough multidisciplinary
work up including anaesthetic pre-assessment before wait listing, the design of a
customised anaesthesia protocol, modification of the operating table, and arranging an
appropriately sized bed post-operatively. Furthermore, every individual organ offer

needs to be assessed for suitability in regards to the donor’s past medical history, renal




function, age, as well as the body mass index and potentially total kidney volume

calculated through any appropriate donor imaging available at the time.

CONCLUSION

This is the first case report on kidney transplantation in gigantism. Although it is
believed that dual kidney transplantation is ideal for such patients based on body
surface area, a single kidney transplantation from an appropriately selected donor can

provide sufficient functioning nephron mass in patients with gigantism
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