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isturbances of thyroid hormones metabo-
lism and morphology are common in
ESRD (End Stage Renal Disease) but data
available shows discrepancies regarding
the post transplantation status of kidney
recipients . The aim of this study was to assess thy-
roid function and morphology after kidney trans-
plantation surgery.
Materials and Methods: Thirty-two kidney recepient
patients, without previous history of thyroid disor-
ders, were enrolled. Serum levels of creatinine TT3,
TT4, RT3U, TSH and thyroid staging were obtained
and echogenicity were determined by ultrasonogra-
phy one week before and 1, 3 and 6 months after
kidney transplant surgery.
Results: Thirty-two patients (22 males, 10 females)
with mean*SD of age 38.2+12.6 years were evalu-
ated. TT3, TT4 and RT3U levels significantly in-
creased by improvement of graft function (p< 0.05)
but in 7 patients with delayed graft function those
values remained at lower levels. No cases with hy-
perthyroidism or hypothyroidism were detected.
Thyroid volume decreased and echogenicity in-
creased after transplantation (p<0.05). Six patients
had thyroid nodules and cysts before surgery and 2
new cysts were detected after surgery. There was no
relationship between age, sex, type and duration of
dialysis and thyroid function after transplantation.
Conclusion: This study reveals a clear correlation be-

tween thyroid function and morphology (volume
and echogenicity) and improvement of kidney func-
tion after transplantation; long-term follow-up is
however required for evaluation of occurrence of
thyroid nodules and malignancies following trans-
plantation.

Key Words: Kidney transplantation, Thyroid
Volume, Thyroid hormone, Goiter

Received: 14.05.2007 Accepted:13.08.2007

Introduction

ESRD is a clinical situation in which the
patient has a continuous dependency on di-
alysis due to improper functioning of the
kidney. In most such cases, kidney transplant
improves the life quality of the patient. Many
studies have assessed changes in thyroid
hormones and the related morphology in
ESRD and a majority reported the hormonal
changes to be TSH reduction, slow response
of TSH to TRH injection, reduction or lack
of diurnal rhythm, reduction in renal iodine
excretion, disturbance in the clearance of
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hormones, serum level reduction for total and
free T3 and T4, increase in rT3 and con-
spicuous augmentation in T3 sulfate concen-
tration."* Moreover, some studies reveal
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more goiter and hypothyroidism incidence
among ESRD patients than in the normal
population;”® there are some discrepancies
in data on thyroid disorders (hypothyroidism
in particular), volume changes and occur-
rence of thyroid neoplasms after graft trans-
plantation. A few studies document changes
in morphology and thyroid function after
kidney transplantation and results show that
during the first week after transplantation, to-
tal and free T3 is at its lowest level causing
the patient to experience low T3 syndrome, a
condition with recovers by improvement in
transplanted kidney function and reduction of
serum creatinine level.”” However, in the
case of chronic rejection of transplantation or
delayed functioning of the transplanted kid-
ney, hormone levels remain at their lowest.
As a matter of fact, a significant and inverse
relation between serum T3 and creatinine
level (as an index of kidney function) has
been justified.'”"" Besides, transplant recipi-
ents undergo long term treatment with im-
munosuppressive medications, especially
Cyclosporine that may reach toxic dose due
to malfunctioning of thyroid which unfortu-
nately could result in transplant rejection.'” In
addition, long term use of such medications
may cause goiter and drug related tumors like
benign and malignant neoplasm of the thy-
roid as well."”"

Lebkowska et al performed a comparative
study on the morphology and thyroid func-
tion of kidney transplant recipients, patients
on peritoneal or hemodialysis and the normal
population. The study showed that 100% of
patients after kidney transplantation had goi-
ter, 43% of the patients possessed thyroid
nodule after transplantation of which 28%
were diagnosed with thyroid cancer, and they
also found a significant association interrela-
tion between Cyclosporine level and the oc-
currence of goiter.'® Furthermore, Tauch-
manova et al studied 50 recipients during an
average period of 23 months of follow-up in
Italy, and reported 6% hypothyroidism, 24%
thyroid nodule and 8% thyroid cyst. "’

Considering the recent boom in kidney
transplant in Iran, and existing controversies
about thyroid function after surgery, this
study was conducted to investigate the
changes in hormone levels and assess thyroid
function and morphologic changes prior to
and during the early months following kidney
transplantation.

Materials and Methods

Between March 2004 and February 2005,
all patients with chronic renal failure with
GFR <10 cc/min, who were under observa-
tion at the Nephrology Clinic of Shaheed
Modarres General Hospital and were candi-
dates for kidney transplantation, were inves-
tigated. Exclusion criteria were previous his-
tory of thyroid diseases (hyperthyroidism-
hypothyroidism), use of thyroid affecting
medications (thianamides, thyroxine, ster-
oids) or detection of thyroid disease by thy-
roid function test before, and acute graft re-
jection or death after surgery. All patients
were fully informed regarding the research
and rendered their written consent corre-
spondingly.

At the beginning, a questionnaire was filled
up for each patient to obtain personal demo-
graphic information, duration of the renal
failure, duration and type of the supportive
dialysis, and records of a systemic examina-
tion. Afterwards, patients were visited one
week prior to the surgery, and after the first,
third and sixth months following transplanta-
tion; at each visit, the patient was examined
by an endocrinologist for clinical manifesta-
tions of hypothyroidism or hyperthyroidism;
simultaneously size of the thyroid was classi-
fied according to WHO standards (Stage 0-I-
I1)."® At this visit, 5 mL of venous blood sam-
ples were also obtained for laboratory exami-
nations. Tests were conducted for TSH (0.3-
4=Mu/L) using IRMA method, RT3U (25%-
35%), TT4 (4.5-12.5 pg/dL), TT3 (80-200
ng/dl) using RIA method by means of a Hun-
garian Lab Isotope kit, and Creatinine level
(0.5-1.4 mg/dL) using Jafe reaction method.
Finally, each patient were examined by an
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expert sonologist for the volume, echogenic-
ity aspects and nodules of the thyroid using a
Japanese sonography set, Fukuda Denshi UF
7700, and a 7.5 MHz probe.

Normal echogenicity was defined as a tis-
sue echogenicity more than the strap muscle
echogenicity of neck. An echogenicity equal
to or less than the echogenicity of the afore-
mentioned muscle is known as hypoecho-
genicity."”

Thyroid volume was calculated by adding
the volume of both lobes in cubic millime-
ters. Volume of each lobe could be calculated
using the formula given, after measurement
of anteroposterior (a), transversal (b) and
longitudinal (c) dimensions:*°

Volume of each lobe =a x b x ¢ X (77/6)

After transplantation, each patient was put
on a one month course of three distinctive
medications. During the first three days, in-
travenous Methylprednisolone pulse (500
mg/day) was administered, followed by
Prednisolone tablets (40-60 mg/day) for one
month, tapered towards the end. Simultane-
ously, from the first day, Azathioprine tablets
(100-150 mg/day) and Cyclosporine tablets
(3-5 mg/kg/D) were administered as well.
Based on renal activity, the patients were di-
vided into two groups; group I included the
patients with an appropriate primary graft
function and group II, the patients with de-
layed graft function. In addition to the men-
tioned protocol of the above medications,
these patients were also treated by supportive
dialysis or high doses of immunosuppresives
administered according to the nephrologist’s
corresponding diagnosis. If needed, keeping
in mind the case conditions and require-
ments, insulin and antihypertensive drugs
were also administered.

Statistical Analysis: Quantitative variables
are given as mean+SD and qualitative ones
by number and percentage. For the compari-
son of qualitative variables, before and after
transplant, paired T-test has been used. To
compare the thyroid stage before and after
transplantation McNemar test was used,

P<0.05 being considered significant. Statisti-
cal analysis was done using SPSS V.13 soft-
ware.

Results

In this study, 35 patients with ESRD , kid-
ney transplant candidates were enrolled;
three died due to severe sepsis and myocar-
dial infarction within few days of surgery and
32 ESRD(22 men and 10 women) patients
were investigated following transplant until
the end of the sixth month; mean+SD of age
in this group was 38.2+12.6 years (18-60
years), 39.3+10.2 years for men and 38.1£8.1
years for women (P=NS).

Two patients had no history of dialysis be-
fore transplant; two patients had received
peritoneal dialysis and the rest (87.5%) were
hemodialysis patients; the mean + SD for du-
ration of dialysis was 18.2+8.1 months. Tests
revealed no thyroid function disturbances,
hyperthyroidism or hypothyroidism, in any of
the patients before surgery. Twenty-five pa-
tients (78.1%), group I, demonstrated appro-
priate transplant renal function, seven pa-
tients (21.9%), group II, showed delayed
graft function (Group II), and no case of kid-
ney rejection was observed. One month after
transplant, mean+SD of serum creatinine lev-
els decreased remarkably compared to before
surgery levels (p<0.001) and this trend con-
tinued in the following months (Table 1). Ta-
ble 2 shows a comparison of mean+SD of
thyroid hormone levels and their volume be-
fore and after transplantation.

Table 1. Changes of serum creatinine level be-
fore and after first, third and sixth months of
kidney transplantation

Time of surgery Mean SD
Before 8.393 3.34
First month 1.652 0.56
Third month 1.578 0.82
Sixth month 1.394 0.49
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Table 2. Comparison of mean+SD of thyroid hormones and volume before and after first, third and

sixth months of kidney transplantation

Time of surgery Before First month Third month Sixth month
Variables

T3 (ng/dL) 89.6+40.9 96.3+29.3 109.6+35.0° 134.4+35.8"
T4 (ng/dL) 6.242.2 6.5+1.8 6.9+2.7 7.6+1.9
RT3U (%) 28.3+3.3 32.442.0° 32.082.7" 32.3+2.7"
FTI 1.6£0.5 2.0£0.5 2.1£0.7 2.4+0.6
TSH (mU/L) 1.6+0.9 0.3£0.1° 1.0£0.9 1.0£0.4"
Thyroidvolume (mm’) 12.146.0 10.6+5.3" 10.1+6.17 10.2+8.1°

* P <0.05, compared to values before transplantation.

Mean+SD for TT3 level after transplant
showed an escalating trend which after
months 3 and 6 became statistically signifi-
cant (p<0.05); the meantSD of TT4 level
also increased gradually after surgery and be-
came statistically significant after the sixth
month (p<0.05). Mean+SD of RT3U showed
a statistically significant increase after trans-
plant, compared to pre-transplant values, at
all three stages of patient visits (p<0.05).
Mean+SD of serum TSH level showed a no-
table decrease at all three visits in compari-
son with pre-transplant values. No case with
hyperthyroidism or hypothyroidism was ob-
served after surgery. In the study group,
mean+SD of thyroid volume prior to trans-
plant was 12.6+6 mm3 which showed a sig-
nificant decrease from the first month till the
end of the study, compared with the pre-
transplant values (p<0.05). Thyroid of one
patient was not palpable (Stage=0), before
and after the transplant. Among the rest of
the recipients (n=31), 48.4% were classified
as stage I and 51.6% as stage II, prior to
transplant surgery. After transplantation,
there was a clear reduction in thyroid stage,
the change being significant from the third
month (p<0.001). After the sixth month
93.5% were classified as stage I and only
6.5% as stage II (p<0.001) (Fig. 1).

Patient %
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Fig.1. Comparison of thyroid staging (based on
WHO classification), before and after first,
third and sixth months of kidney transplanta-
tion

* P=0.125 in comparison with the values before
** P<0.001 in comparison with the values before

Before surgery, > (71.9%) showed normal
thyroid echogenicity and 9 others (28.1%)
had hypoechogenicity, which improved in the
next few months, with 16.1% hypoecho-
genicity and 83.9% normal echogenicity be-
ing seen by the sixth month; changes how-
ever were not statistically significant.

Four patients had thyroid nodules and 2
cases had thyroid cysts, all less than 2 cm in
dimension, with benign FNA results. At the
first month examination, two new cysts (6
and 8 mm) were observed in two patients, a
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condition that remained unchanged in num-
ber or dimensions at follows ups.

Patients of group II demonstrated a reduc-
tion in mean+SD of T3 and T4 level in com-
parison to group I at the first month examina-
tion; both groups showed similar values at
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the sixth month (Fig. 2). Due to the limited
number of individuals in group II, no statisti-
cal analysis was performed. No significant
relation was seen between age, sex, dialysis
type and duration was found in relation to
thyroid function, prior to and after transplan-
tation.

—6—No ATN
ATN

- -
8 8
1 1

100 1
80 -
60
40 -
20

Before 1 month 3 month 6 month

Time after transplantation

Fig. 2. Changes of mean serum T3 (ng/dL) and T4 (ng/dL) levels before and after surgery, in patients
with and without post- transplant acute tubular necrosis(ATN)

Discussion

While patients with ESRD demonstrate no
signs of thyroidal disorders, mostly are af-
flicted with thyroidal hormone changes viz.
non thyroidal illness which is caused by dis-
turbances in hormone bindings due to in-
crease of binding inhibitors such as Hiporic
Acid in uremic serum or deiodinase inhibi-
tors; kidney transplantation and restoration of
normal clearance cause an obvious improve-
ment of this disturbance.

Lebkowska et al studied'’ patients during
the first 10 days after kidney transplantation
and their comparison with 18 normal persons
showed that free T3 serum level during the
first 6 days after surgery dropped to the lower
normal level and on the 10th day, following

improvement in kidney function, increased
significantly.”' Most of the studies after kid-
ney transplantation, during the first month,
showed a clear and inverse relationship be-
tween serum T3 and T4 and creatinine level
as a kidney functioning index. It has also
been confirmed that in case of acute graft re-
jection or delayed graft functioning, serum
T3 remained at low levels and the patient ex-
periences low T3 syndrome, and that by
gradual improvement in kidney function, T3
level also increases.® Zarghami et al’s study
of 30 patients on the 10th and 30th days after
transplant, reported that in the group of pa-
tients with rapid improvement in renal func-
tioning, all hormones levels reached the nor-
mal values during the first 30 days. On the
other hand, in the group, which demonstrated
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delayed graft function, hormones levels con-
sistently remained at low normal level with
significant differences compared to the first
group.”

Though our study initially assessed hor-
mone levels from the first month, it con-
firmed that by improvement in thyroid func-
tioning of the transplanted kidney and rapid
decrease in serum creatinine, average levels
of TT3, TT4 and RT3U showed significant
increase in comparison with pre-transplant
values. Serum TSH level also showed a
marked fall caused by high dose corticoster-
oid administration during first month; that
and a reduction in steroid dose during the
next months, caused a considerable raise in
TSH level (Table 2). Furthermore, compari-
son of hormones levels between group I (ap-
propriate primary graft function) and group II
(delayed graft function) showed that TT3 and
TT4 levels in group II were lower, reaching
levels similar to those of group I after im-
provement of transplanted kidney function
(Fig. 2). In this project, neither hypothyroid-
ism nor hyperthyroidism were observed.
Other studies have reported conflicting re-
sults; majority of them did not report any
specific functional disturbances while some
reported increase in the incidence of hypo-
thyroidism after kidney transplantation.'’

The present study showed that kidney
transplantation, not only results in only a de-
creasing trend in thyroid volume and stage,
but also in thyroid echogenicity augmenta-
tion during the six month period, and that
these changes, in particular for thyroid vol-
ume and staging were significant in compari-
son with pre-transplant conditions; this is in
agreement with the results of previous stud-
ies” on thyroid morphology and function fol-
lowing transplant surgery.

Lebkowska et al, in a short-term investiga-
tion, assessed 32 patients during a 10 day-
period after transplantation by focusing on
thyroid morphology aspects, utilizing sono-
graphy. They showed a significant relation
between mean thyroid volume changes and
creatinine values.”* In another survey, this

group studied 46 patients in a long-term fol-
low-up (average period of 45 + 37 months)
after transplantation and found a close asso-
ciation between thyroid volume and serum
creatinine; the latter study found a close rela-
tionship between free serum T3 and creatinine
levels as well.

In our study, 6 patients had thyroid nodules
and single benign cysts before surgery and 2
cases of simple cyst were also observed after
transplantation, which showed no notable
size change during the study. A few studies
have investigated long-term studies on thy-
roid morphology after transplantation, and
they have reported increase in nodule inci-
dence.'””" Concerning the pathological na-
ture of nodules, contradictory information ex-
ists. Tauchmanova et al followed 50 cases of
successful transplantations in Italy during an
average period of 23 months and recorded
24% nodules and 8% cysts incidences; all
benign in nature. They found out that nodule
and cyst incidence were related to previous
uremia and dialysis durations.'” It should be
mentioned that the majority of studies that
reported the occurrence of malignant thyroid
nodules after kidney transplantation, had
long-term follow-ups. Use of immunosup-
pressive medications, in particular Cyc-
losporine has been mentioned as the reason
which in turn causes not only thyroid cancer,
but also increases the risk of malignancy
among other organs such as skin, lymphatic
system and liver.”*** A 50 month follow-up
study kept 32 recipients under observation af-
ter transplantation; 17 cases (51%) had single
or multiple nodules including 5 cases of pap-
illary thyroid carcinoma. This research de-
termined a positive correlation between cyc-
losporine levels and incidences of nodule and
malignancy."” All of these studies had a long
follow-up period with a minimum observa-
tion time of 2 years. Our study revealed only
2 cyst cases; hence, the 6 months follow-up
period could be known as a major limitation
of our study which does not give us an ac-
ceptable back-up for nodule incidence justifi-
cation. Lack of feasibility for rT3 measure-
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ment has been another limitation of this re-
search.

Finally it could be concluded that after suc-
cessful kidney transplantation, the changes in
hormone levels, volume and echogenicity of
thyroid indicate improvement; in addition,
serum T3 and T4 levels are closely related to
functioning of the transplanted kidney. It is
worth mentioning that kidney transplantation
was found to have no influence on the inci-
dence of thyroid function disorders.
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