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Abstract .  The  long- te rm fo l low-up (from age 6 to 
20 years)  of  a girl  wi th  Gi te lman '  s syndrome,  who had four 
hypomagnesaemic - t e t an ic  ep isodes  associa ted  with normal  
p l a sma  calc ium,  h y p o k a l a e m i a  and hypocalc iur ia ,  is pre- 
sented. Dur ing  and after puber ty ,  h y p o m a g n e s a e m i a  was 
o f  the order  of  0 . 4 1 - 0 . 4 9  mmol/1 and p la sma  potass ium 
was at the lower  reference  l imit .  The  long- te rm cl inical  
course  and growth  o f  this pat ient  appeared  good,  but, 
magnes ium supplementa t ion  reduces  the r isk  o f  tetanic 
crises. 
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Introduct ion 

Gi t e lman ' s  syndrome  [1], also known  as famil ia l  hypoka-  
l aemia -hypomagnesaemia ,  has recent ly  been  re -eva lua ted  
as an impor tan t  renal  tubular  d isease  in chi ldren and ado- 
lescents [2, 3]. There  are no long- te rm studies o f  this syn- 
drome,  p robab ly  because  many  pat ients  have  been  in- 
cluded in series o f  Bar t t e r ' s  and Bar t ter - l ike  syndromes.  
W e  present  the long- te rm fo l low-up o f  a girl  with Gitel -  
m a n ' s  syndrome  f rom diagnosis  at 6 years  to adulthood.  

Case report  

Some data from this patient, relating to first hospital admission and the 
first 16 months of treatment, have already been reported [4]. Briefly, a 
6-year-old girl was admitted to hospital for tetany. Her weight was on the 
8th and height on the 20th percentile; blood pressure was 105/70 mmHg. 
She was hypokalaemic [plasma potassium (Kp) 2.5 mmol/1], with meta- 

Correspondence to: A. Bettinelli, Clinica Pediatrica De Marchi, Dialisi 
Infantile, Via Commenda 9, 20122 Milan, Italy 

bolic alkalosis (pH 7.46, base excess +0.5 mEq/1) and normal total 
plasma calcium (total Cap 2.4 retool/l). Total plasma magnesium (Mgp), 
assayed by colorimetry, was reduced (0.57 retool/l). She also had moder- 
ate hyper-reninaemia [plasma reninactivity (PRA) in supine position 
2.8 ng/ml per hour, reference values 0.2-2.7] and hyperaldosteronism 
(plasma aldosterone 281 pg/ml, reference values 90-210). Plasma 
sodium (Nap) was 144 retool/l, plasma chloride (Clp) 93 mmol/1 and 
urinary electrolyte excretion was increased. Renal biopsy did not show 
the juxtaglomerular apparatus hypertrophy typical of Bartter's syndrome. 
Indomethacin and oral K supplementation were given for 16 months and 
the response was good. However, 18 and 27 months after the first hospi- 
talization, she had two further episodes of tetany with Chvostek's and 
Trousseau's signs; the second OCCUlTing during tapering of in- 
domethacin. Both were associated with hypomagnesaemia (Mgp 
0.46-0.45 retool/l), hypokalaemia (Kp 2.4- 2.5 mmol/1) and normocal- 
caemia (total Cap 2.45-2.40 mmol/1). Fractional excretion of (FeK) was 
23%, FeNa 1.3% and FeC11.0%. Urinary Ca/creatinine, determined after 
3-day indomethacin suspension, was 0.014 (mmol/mmol), below the 3rd 
percentile for age [5], whereas urinary Mg/creatinine was 0.84 
(mmol/mmol) (above the 90th percentile) [5]. Urinary osmolality after 
deamino-D-arginine vasopressin was 760 mosmol/kg; acidification, mea- 
sured after an ammonium chloride load, was normal; distal fractional C1 
reabsorption after an oral water load was 90%. Mg supplementation was 
prescribed but patient compliance was poor. 

After 13.5 years of follow-up, the patient had another tetanic crisis at 
19.5 years after discontinuation of weak Mg supplementation. During 
this episode of tetany, her Mgp was 0.41 mmol/1, total Cap 2.52 mmol/1 
and Kp 3.1 retool/1. 

The pattern of Kp and Mgp during the long-term follow-up is pre- 
sented in Fig. 1. At the last clinical examination, after 14 years of follow- 
up and at 20 years, the patient's general condition was good; her height 
was 166 cm (Fig. 2) and weight 54 kg (on the 40th percentile). Major 
laboratory findings were: Mgp 0.49 mmol/1, Kp 3.2 retool/l, Nap 
137 mmol/1, Qlp 95 mmol/1; bicarbonate 32 mmol/1, total Cap 
2.47 mmol/l, ionized plasma Ca, 1.31 - 1.41 retool/l, creatinine clearance 
120 ml/min per 1.73 m 2, PRA 4 ng/ml per hour, aldosterone 419 pg/ml, 
FeK 27%, FeNa 1.0% and FeC1 1.0%. Urinary Ca/creatinine was 0.019 
(mmol/mmol) and urinary Mg/creatinine 0.74 (mmol/mmol). 

Discuss ion 

This is p robab ly  the first  repor t  of  a pat ient  with Gi te lman '  s 
syndrome  fo l lowed  f rom the appearance  o f  the first  symp-  
toms to adul thood.  W e  ini t ia l ly  cons idered  the pat ient  to 
have an a typical  fo rm of  Bar t t e r ' s  syndrome,  but  in the 
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Fig. 1. Plasma potassium (K, e -  - - e )  and 
total magnesium (Mg, �9 e) levels in our 
patient at first hospitalization at 6 years (time 0) 
and during 14 years of follow-up. �9 . . . . .  , Lower 
reference values; ~" tetanic episodes 

190 1 97~ 

170 I- / " -  - - - -  - - '  
/ �9 o +o 

150 , ~ / ,  . . . . . . . .  
i i i i  �9 / s  , ~ "  3 ~ 

i.~ / �9 / 

130 , ~  �9 / /  
131 / 1  / "  

" ~  / s. / 

-r- 110 ,," ./,," 
/ / 

90 / /  / /  I i I 

70 

50 
I I I I I I I i [ i 

3 5 7 9 11 13 15 17 19 

Age (years) 

Fig. 2. Statural growth of our patient from 6 to 19 years 

l ight  o f  the rev iew of  Rodr iguez -Sor i ano  et al. [2], she 
appeared  to have  all  the mos t  impor tan t  features  o f  Gitel -  
m a n ' s  syndrome.  The  modera t e  degree  o f  hyper - ren i -  
naemia  in our  pat ient  m a y  expla in  the absence  o f  hyper t ro-  
phy  o f  the j ux t ag lomeru l a r  apparatus  on renal  b iopsy ,  
which  has been  demons t ra ted  only  in one pat ient  with 
G i t e l m a n ' s  synd rome  [6]. Dis ta l  f ract ional  C1 reabsorp t ion  
after an oral  water  load  was normal  in our  patient;  this 
resul t  d i f fered f rom that  obta ined  by  Rodr iguez -Sor i ano  et 
al. [2] after  a hypo ton ic  sal ine diuresis .  The  dif ferent  
methods  used  could  have  inf luenced  these results  [7]. 

Cl in ica l  status and growth  can be  comple t e ly  no rma l  in 
G i t e l m a n ' s  syndrome  recogn ized  dur ing chi ldhood.  Gitel -  

m a n ' s  syndrome  and other  Mg- los ing  renal  d iseases  have 
been d iagnosed  in adul t  pat ients  o f  normal  stature despi te  
the congeni ta l  tubular  abnormal i ty  [8]. The deve lopmen t  o f  
a new tetanic ep isode  in our  patient,  13 years  after the first  
symptoms  and dur ing a pe r iod  wi thout  M g  supplementa-  
tion, suggests  cont inuous  M g  supplementa t ion  m a y  be use-  
ful, at least  in some patients wi th  s ignif icant  h y p o m a g -  
nesaemia .  
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