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Abstract 
A 3-year-old girl with simultaneous presentation of hypertensive encephalopathy, sub­

cutaneous nodules, hepatosplenomegaly and proteinuria was presented. The sarcoidosis was 
confirmed by histologic demonstration of non-caseating granulomas in the liver, left kidney, a 
cervical lymph node and subcutaneous nodules. 1be proteinuria resolved spontaneously. During 
the six-month period of steroid therapy, the renal mass and hepatosplenomegaly were dissolved 
but the cervical lymphadenopathy still persisted. The hypertensive state was difficult to 
control which required a multiple antihypertensiv~~ drug regimen. 

Sarcoidosis is a chronic, multisystem 
disease of unknown etiology infrequently reported 
in childrenO ,2). Sarcoidosis in children was not 
comprehensively described until 1956 when Me 
Govern and Meritt(3) reviewed 104 cases under 15 
years of age in the literature. The majority of cases 
of renal impairment in sarcoidosis are attributed 
to associated hypercalcemia, hypercalciuria and 
nephrocalcinosis( 4-6). Primary glomerular disease 

has not been generally considered a part of the 
spectrum of systemic sarcoidosis. Membranous glo­
merulonephritis has been reported most frequently, 
followed by proliferative and progressive glomeru­
lonephritis0-12). However, there are reports of 
generalized sarcoidosis and renal impairment due to 
sarcoid infiltration without nephrocalcinosis03, 14). 
Here, we report the case of a patient presenting with 
generalized sarcoidosis accompanied by hyperten­
sive encephalopathy. 
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CASE REPORT 
A 3-year-old girl was admitted to Chula­

longkorn Hospital on August 23, 1996 with an epi­
sode of generalized tonic-clonic convulsion lasting 
about twenty minutes. During the night before 
admission, she suddenly woke up due to headache, 
blurred vision, projectile vomiting and generalized 
seizure. She had been well upto about three months 
previously, since that time she had developed mul­
tiple subcutaneous nodules at the scalp, anterior 
chest wall and abdomen . Hepatosplenomegaly, 
enlarged axillary and post auricular lymph nodes 
were noticeable at this time. The tuberculin test (5 
TU purified protein derivative) was negative and 

Fig. 1. Biopsy specimen of a cervical lymph node 
demonstrating non-caseating granulomas. 
(H & EX 200) 

Fig. 2. Biopsy specimen of a scalp nodule showing 
non-caseating granulomas. (H & E x 200) 
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chest X-ray was normal Biopsies of the cervical 
lymph node and scalp nodule revealed non-caseat­
ing granuloma (Fig. 1, 2). Bone marrow aspiration 
showed megaloblastic changes of the erythroid 
series. 

She was the first-born of two children. Her 
previous medical history was not remarkable and 
there was no history of tuberculosis in her family. 

On admission, she was drowsy , body 
weight was 12.4 kg (30th percentile), height 93 em 
(50th percentiles), head circumference 48 em (50th 
percentile). Vital signs were body temperature 
37.5°C, pulse rate 170/min, respiratory rate 28/min 
and blood pressure 190/130 rnrnHg. Eyes, ears, nose 
and throat were normal. An examination of the 
chest and cardiovascular system revealed no abnor­
malities. The abdomen was soft, the liver was 
palpable 2 ern below the right costal margin. The 
bimanual palpation was positive at the left · flank 
without tenderness. A few clustered, non-tender­
lymph nodes 0.5 em in diameter were palpable in 
the left anterior cervical triangles and both inguinal 
regions. A neurological examination was unremark­
able. 

Investigations 
A complete blood count revealed a hema­

tocrit of 46%, a WBC of 28,800/rnm3 with PMN 
78%, lymphocytes 12%, monocytes 7% and baso­
phils 3%, and a platelet count of 337,000/mm3. A 
sedimentation rate of 59 rnrn per hour. A dipstick 
urinalysis showed a 4+ of protein. The urine speci­
fic gravity was 1.026, pH 6, no RBC and WBC 
were detected on microscopic examination. Blood 
urea nitrogen was 12 rng/dL, serum creatinine 0.5 
rngldL, Na 130 rnEq/L, K 3.3 rnEq/L, Cl 94 mEq/L, 
C02 25 mEq/L, Ca 9.1 mgldL, P04 2.9 mg/dL. 
Total serum protein was 7.9 g/dL and albumin 4.7 
g/dL. The liver function test was normal. CH50 
was 48 units/rnL (normal19-40) and B1C 179 rng/dL 
(normal 101-186). Antinuclear antibodies, C-reac­
tive protein, anti HIV, VORL, anti Epstein-Barr 
virus (lgG and lgM) were all negative results. The 
radial immunodiffusion revealed IgG of 1420 mg/ 
dL (normal 500-1350), lgA 122 rng/dL (normal 
35-220) and IgM 86.9 rngldL (normal 38.4-144). 
T-cell count revealed 936 cells/rnrn3 (normal 
2400 ± 500), T4 (helper) 449 cells/rnrn3 (normal 
730 ± 190), T8 (suppressor) 84 cells/rnrn3 (normal 
696 ± 168), T4/T8 ratio was 5.3 (normal 1.35 ± 
0.48), serum angiotensin converting enzyme acti-
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vity measured by using hippuryl-L-histidine-L­
leucine as substrate(l5) was 10.32 units/mL serum 
(normal 15-40). The 24-hour urine volume was 
1700 mL, urinary protein 1.65 g/day (125 mgfm2fh), 
creatinine clearance 120.5 mL/min/1.73 m2, FECa 
2.0% (normal < 0.5% ). The urine vanilly !mandelic 
acid 3.6 mg/total volume (normal 0.7-6.8). The 
polymerase chain reaction for tuberculosis in the 
urine specimen was negative. An electrocardio­
gram was consistent with left ventricular hyper­
trophy. A chest X-ray was unremarkable. The 
rapid sequence intravenous pyelogram showed 
prompt excretions bilaterally. There was stretching 
of the calyx of a left upper pole without distortion 
or caliectasis. The right pelvicalyceal system 
appeared normal. Both kidneys were large. The 
ultrasound examination of the upper abdomen 

Fig. 3. Longitudinal (A) and transverse (B) supine 
scans of the kidneys. There was an iso­
echoic mass in the left kidney with 1.9 em 
in diameter. 

showed hepatosplenomegaly devoid of any intrin­
sic: mass. An isoechoic mass was detected in the 
left kidney, with its greatest diameter of 1.9 em 
(Fig. 3) The color Doppler imaging of the left 
kidney revealed a poor segmental perfusion of the 
upper pole. Both renal arteries were normal. 

A renogram with pre- and post-captopril 
test revealed good vascular flow to both kidneys. 
The accumulation and excretion of both kidneys 
were satisfactory . There was no evidence of renin­
angiotensin dependent renovascular hypertension . 

Computer tomography of the brain and 
abdomen was performed. The intracranial imaging 
was unremarkable. There was hepatosplenomegaly 
without space-occupying lesions. Both kidneys had 
atrophic lobulated contours, especially on the left 
kidney. There were multiple low-density areas at 
both the upper and lower poles of the left kidney. 
An area of low density at the upper pole of the 
right kidney was also noted. Multiple celiac, mesen­
te:ric lymphadenopathy and a retrocaval node were 
al.so identified. (Fig. 4) 

On October 10, an explorative laparotomy 
was performed in order to retrieve biopsies of the 
left kidney, the liver and mesenteric lymph nodes. 
Sections of the liver tissues (Fig. 5) showed a 
widening of the portal tracts with mononuclear 
c-ells infiltrations. Scattered small granulomas con­
sisting of lymphocytes , mononuclear cells and his­
tiocytes were seen throughout the liver. The test 
applying CD68 (KP-1) was positive for hi stiocytes . 
Sections of the left kidney tissues (Fig. 6) showed 
mild mesangial hypercellularity along with a few 
foci of neutrophils . The capillary wall was normal. 
Scattered interstitial non-caseating granulomas were 
noted. The fluorescent antibody study showed seg­
mental deposits of IgG ( 1 + ), IgA ( l + ), IgM ( 1 +) 
in 3 out of 20 glomeruli and scattered deposits of 
c3 (l +) in few glomeruli . There was deposition of 
Clq (l+) in the mesangial area of all glomeruli. 
Neither acid fast bacilli nor fungi were seen in the 
renal granulomas. The microscopic sections of 
mesenteric lymph nodes revealed lymphoid hyper­
plasia devoid of granuloma. 

The hypertension was controlled with 
enalapril, prazosin and minoxidil. Proteinuria 
resolved spontaneously prior to starting the steroid 
therapy. During the six-month period of the steroid 
therapy, the renal mass and hepatosplenomegaly 
dissolved but the cervical lymphadenopathy still 
persisted. The most recent 24-hour urine examina-
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Fig. 4. Computer tomography of abdomen. There 
were multiple low-density areas at both the 
upper pole (4A) and lower pole (4B) ·or the 
left kidney. An area of low density at the 
upper pole of the right kidney (4C) was also 
noted. 

J Med Assoc Thai November 1998 

Fig. 5. Section of the liver tissue revealed non­
caseating granulomas and slight widening 
of portal tracts with mononuclear cells in­
filtrations. (H & E x 400) 

Fig. 6. Biopsy specimen of the left kidney showing 
scattered interstitial non-caseating granu­
lomas and mild mesangial hypercellularity. 
(H & EX 200) 

tion revealed a urinary protein of 0.07 g/day (5.2 
mg!m2fh) and a creatinine clearance of 158 mLI 
min/1.73 m2. The hypertensive state was difficult 
to control which required a multiple antihyperten­
sive drug regimen. 

DISCUSSION 
A diagnosis of sarcoidosis is dependent 

upon the pathologic demonstration of non-caseating 
granulomas, usually by lymph node or liver biopsy, 
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and absence of tuberculosis, fungal infections or 
evidence of malignancy. The K veim-Siltzbach 
test06) is useful as a diagnostic aid, but it is not 
always successful and not generally available. Our 
patient demonstrated non-caseating granulomas in 
a cervical lymph node, a scalp nodule, the left 
kidney and the liver but we were, unfortunately, 
not able to perform the Kveim-Siltzbach test on our 
patient since it was not yet available in Thailand. 
Tuberculosis could be excluded in our patient by 
negative tuberculin skin test and negative screening 
for acid-fast bacilli in gastric washings and tissue 
specimens. The polymerase chain reaction for 
tuberculosis in urine also had a negative result. 

The sarcoidosis can affect kidneys in 
several waysO). The clinical features of the renal 
disease may be those of the uremic syndrome. In 
some instances, accelerated or malignant hyper­
tension may be superimposed07 -19). We could 
not find any previous reports of renal sarcoidosis 
manifesting with hypertensive encephalopathy in 
children. At the time of admission to the hospital, 
the evidence of renal damage was prominent. The 
renal function test revealed a massive proteinuria 
(> 40 mg/m2/h). As published elsewhere(20), a 
mild degree of albuminuria is not unusual in sar­
coidosis, but in most cases this is not associated 
with any additional renal damage. Berger et al(l3) 
reported a great reduction in the excretion of albu­
min related to cortisone therapy in a patient with 
renal sarcoidosis but the massive proteinuria in our 
patient resolved spontaneously prior to starting the 
steroid therapy. Our patient had hypercalciuria 
inspite of normal serum calcium level that might 
indicate increased intestinal calcium absorption 
due to increased sensitivity to vitamin D(21,22). 

The major immunologic changes in sar­
coidosis consist of depression of the delayed - type 
hypersensitivity, hyperreactive antibody responses 
and the K veim-Siltzbach skin test phenomenon. 
There are elevated immunoglobulin levels, in­
creased antibody levels to Epstein-Barr, herpes 
simplex, rubella, measles and parainfluenza viruses, 
a heightened immune response to mismatched 
blood and occasional false-positive Wassermann 
reactions, but there is no increase in circulating 
autoantibodies(23). Our data demonstrated a nega­
tive tuberculin test, hyperproteinemia, increased 
IgG levels, a reduced number of T-lymphocytes, 
and absence of autoantibodies. Buckley et al(24) 
drew attention to the elevation of complement 

act1v1ty in patients with active sarcoidosis. They 
suggested the total complement (CHso) concentra­
tion to be increased due to infection. Our patient 
showed a high level of CHso but revealed no evi­
dence of infection. 

An assay of serum angiotensin-converting 
enzyme (ACE) activity was found useful as an aid 
in confirming a diagnosis of active sarcoidosis( 15). 
Enzyme activity is consistently increased in patients 
with active pulmonary sarcoidosis, in contrast to 
normal or low levels in patients with other types 
of chronic lung disease or other types of granulo­
matous disease. Our patient had low levels of ACE 
activity which may be due to the absence of pulmo­
nary involvement. 

Diagnostic studies for hypertension were 
performed in our patient. The normal 24-hour 
excretion rate of vasoactive hormone served as a 
diagnostic exclusion of pheochromocytoma. Renal 
imaging examinations used to identify renovascular 
disease as a cause of a patient's hypertension were 
all inconclusive. 

The mass at the upper pole of the left 
kidney detected by ultrasonogram and computer 
tomogram corresponded with the non-caseating 
granulomas found in the renal tissues. In the pre­
sent case, the renal involvement of the granulomas 
of the sarcoid might have been sufficiently wide­
spread to initiate the hypertensive state. Although 
the etiologic agent(s) responsible for generalized 
sarcoidosis have not been identified, it is believed 
that this granulomatous reaction represents a type 
of immunologic hypersensitivity(23-25). The glo­
merular lesions observed in our patient showed 
mild mesangial proliferation. The fluorescent anti­
body study revealed a diffuse segmental localiza­
tion of antihuman immunoglobulins and C3 which 
was similar to that usually observed in a partially 
resolved post-infectious glomerulonephritis. 

Chronic intrahepatic cholestasis is one of 
the expressions of hepatic involvement in sarcoido­
sis(26). It may be accompanied by portal hyperten­
sion. The most prevalent hepatic involvement in 
sarcoidosis is asymptomatic granulomatous infil­
tration of which the only expression may be in­
creased serum levels of alkaline phosphatase and 
impaired bromsulfalein excretion(27). With our 
patient the liver biopsy demonstrated non-caseating 
granulomas, but we found only hepatomegaly 
without any biochemical changes of the liver func­
tion test. Long term follow-up should be rec0m-
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mended due to the risk of cirrhosis ensuing m 

some cases after a period of time. 
The natural history of childhood sarcoido­

sis with severe granulomatous renal involvement 
is difficult to elucidate due to the rarity of the 
disease, its chronicity, and spectrum of organ in­
volvement(!). The response to corticosteroids is 

variable but it still remains the most effective 
treatment in symptomatic patients(28,29). Little is 
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known about the appropriate duration of therapy in 
such cases. During the six-month period of the 
corticosteroid therapy we administered to our 
patient, the renal mass and hepatosplenomegaly 
dissolved. The hypertensive state was difficult to 

control and the patient still needs a multiple anti­
hypertensive drug regimen. It is obvious that the 
patient will have to be kept under observation for a 
longer period. 

(Received for publication on April 24, 1997) 

REFERENCES 
l. Jasper PL, Denny FW. Sarcoidosis in children. 

With special emphasis on the natural history and 
treatment. J Pediatr 1968; 73: 499-512. 

2. Suvatte V, Mahasandana C, Tanphaichitr VS, 
Tuchinda M, Chantarakul N, Bovornkitti S. A first 
report of pediatric sarcoidosis in Thailand. Asian 
Pacific J Allerg Immun 1984; 2: 107-12. 

3. Me Govern JP, Merritt DM. Sarcoidosis in 
childhood. Adv Pediatr 1956; 8: 97. 

4. Klatskin G, Gordon M. Renal complications of 
sarcoidosis and their relationship to hypercal-
cemia with a report of two cases simulating 
hyperparathyroidism. Am J Med 1953; 15:484-98. 

5. Scholz DA, Keating FR. Renal insufficiency, 
renal calculi and nephrocalcinosis in sarcoidosis. 
Report of eight cases. Am J Med 1956; 21: 75-84. 

6. Burr JM, Farrel JJ, Hills AG. Sarcoidosis and 
hyperparathyroidism with hypercalcemia : special 
usefullness of cortisone test. N Engl J Med 1959; 
261: 1271-5. 

7. Coburn JW, Hobbs C, Johnston GS, Richert JH, 
Shinaberger JH, Rosen S. Granulomatous sarcoid 
nephritis. Am J Med 1967; 42: 273-83. 

8. Berkman JL, Bernstein SH. Membranous g1o-
merulonephritis in association with sarcoidosis. 
Proceedings of the Third International Congress 
of Nephrology, Washington DC 1966. Basel : 
Karger AG, 1967: 156. 

9. Correa P. Sarcoidosis associated with glomeru-
lonephritis. Arch Pathol 1954; 57: 523-9. 

10. Teilum G. Glomerular lesions of the kidneys in 
sarcoidosis (Boeck's sarcoid). Acta Pathol Micro-
bioi Scand (A) 1954; 28: 294-301. 

11. McCoy RC, Tisher·CC. Glomerulonephritis asso-
ciated with sarcoidosis. Am J Pathol 1972; 68: 
339-58. 

12. Phanthumchinda K, Hemachudha T, Swasdikul D, 
Indrakoses A, Wilde H. Sarcoidosis presenting 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

with pseudotumor cerebri and the nephrotic syn­
drome. J Med As soc Thai 1984; 67: 694-700. 
Berger KW, Reiman AS. Renal impairment due to 
sarcoid infiltration of the kidney. Report of a case 
proved by renal biopsies before and after treat­
ment with cortisone. N Engl J Med 1955; 252: 44-9. 
Ogilvie RI, Kaye M, Moore S. Granulomatous 
sarcoid disease of the kidney. Ann Intern Med 
1964; 61:711-5. 
Lieberman J. Elevation of serum angiotensin-con­
verting enzyme (ACE) level in sarcoidosis. Am 1 
Med 1975; 59: 365-72. 
Siltzbach LE. The Kveim test in sarcoidosis. A 
study of 750 patients. JAMA 1961; 178: 476-82. 
Ricker W, Clark M. Sarcoidosis. Clinicopatholo­
gical review of 300 cases, including 22 autopsies. 
Am J Clin Pathol 1949; 19: 725-49. 
Sorger K, Taylor W A. Generalized sarcoidosis. 
Report of a case terminating in fatal nephropathy. 
Arch Pathol 1961; 71: 35-43. 
Bottcher E. Disseminated sarcoidosis with a 
marked granulomatous arteritis. Arch Pathol 1959; 
68: 419-23. 
Longcope WT, Freiman DG. Study of sarcoidosis 
based on combined investigation of 160 cases 
including 30 autopsies from Johns Hopkins Hos­
pital and Massachusetts General Hospital. Medi­
cine 1952; 31: 1-132. 
Henneman PH, Carroll EL, Dempsey EF. Mecha­
nism responsible for hypercalciuria in sarcoid. J 
Clin Invest 1954; 33: 941. 
Bell NH, Gill JR Jr, Hartter FC. On the abnormal 
calcium absorption in sarcoidosis. Evidence for 
increased sensitivity to vitamin D. Am J Med 
1964; 36:500-13. 
James DG, Neville E, Walker A. Immunology of 
sarcoidosis. Am I Med 1975; 59: 388-94. 
Buckley CE 3d, Nagaya H, Sieker HO. Altered 



Vol. 81 No.ll PEDIATRIC SARCOIDOSIS PRESENTING WITH HYPERTENSIVE ENCEPHALOPATHY 917 

25. 

26. 

27. 

immunologic activity in sarcoidosis. Ann Intern 
Med 1966; 68: 508-20. 
Waksman BH. Auto-immunization and the 28. 
lesions of auto-immunity. Medicine 1962; 41: 93-
141. 
Rudzki C, Ishak KG, Zimmerman AJ. Chronic 
intrahepatic cholestasis of sarcoidosis. Am J Med 29. 
1975; 59: 373-87. 
Mayock RL, Bertrand P, Morrison CE, Scott JH. 
Manifestation of sarcoidosis. Analysis of 145 

patients with a review of nine series selected from 
the literature. Am J Med 1963; 35: 67-89. 
Lawrence EC, Teague RB, Gottlieb MC. Jhingran 
SG, Lieberman J. Serial changes in markers of 
disease activity with corticosteroid treatment in 
sarcoidosis. Am J Med 1983; 74: 747-56. 
Stone DJ, Schwartz A. A long-term study of sar­
coid and its modification by steroid therapy. 
Lung function and other factors in prognosis. Am 
J Med 1966; 41: 528-40. 

cJthmliim1!]~1Yll!ltnQ 3 u ilnwln•nnl'nlJ..J(;)'Wl~l1~~~. vlflJ..J1h'11~fl~YiAflL~. ~nmJL~flYiMmJ~ihM:::, 
(;)ultlJ..J Llil LL~:::Iil"il"ll'lU 1 'll'llll1 'IJUfl'fl'll::: nl"ilU"lQI!l T 1Afl'TfAfl l!l T~~fl'ml'll!lm"ilil"il"lWUW l!llcrtl'rnwYiviflJ..J~lL '11 ~m. 

nfl'IJLdfl11i1'111T~A'i,:::, (;)u LL~:::1~ fnl:::1'li'llllfl1'1Ji:Jtl'&ll:::'Yili!Jhi'Lfl~ "llnnwi'n,llii'li!J LW~Iilul&L~'IJ dJ'IJLl~l 6 

L&ifl'IJ nfl'1Jffili1'11ll!l 1tJ (;)ul-1'1).1 'll'\JlliltJn&i LLvlvlflJ..J~lL'11~fl~~l'lmJ~I'l~Liilfl~ cJull!l~~l'l~(;)fl~til!ll~lill'lllJ..J(jj'IJL~fllil'11~ll!l 
'll'\Jl'IJ 1 '\Jnl'il'llU ~l-Jllll :::Alll-J(jj'IJ L~i11il~~ 

* <n'lllfJJ..Jl'iLl'lfAl&IM{ Aru:::LLWYI~f"Tl&~M{ l-l\1liYim~~!l'i'il-ll'll&1"{ UY!l-llllii 121 20 

** flll'll'lflfjl-ll'iLl'lfl'll<!iM{ 

*** mAl'lflf~~'iYim, 

•••• flll'll'lflWmB'imn, l'lllJ:::LLWYI~I'll<!IM{ "j'l!ll<l~f1'inJl-l\1llYII!Jl~!1, n1~LY1Wl-l\1l1JI'l'i 10330 




