
DIFFUSE HEPATIC CALCIFICATION - A MARKER OF HYPOPARA-
THYROIDISM IN BETA THALASSEMIA DUE TO IRON OVERLOAD

317PJR October - December 2018; 28(4)PAK ISTAN J OU RNAL OF RAD IOLOGY

Corre s ponde nce  : Dr. Sanjay M. K h aladk ar
Dr. D. Y. Patil Me dical Colle ge  and Re s e arch  Ce nte r,
Dr. D .Y. Patil Vidyape e th ,
Pim pri Pune , India.
Em ail: drs anjaym k h aladk ar@ gm ail.com

CASE REPORT

Subm itte d 9  June  2018, Acce pte d 7 July 2018

PJR October - December 2018; 28(4): 317-320

Iron ove rload can occur in be ta th alas s e m ia. Th e  iron ove rload can dam age  live r, h e art and e ndocrine  organs .
Non- e ndocrine  com plications  due  to iron ove rload are  live r fibros is  and cirrh os is , s k e le tal m anife s tations  and
dilate d cardiom yopath y. Endocrine  m anife s tations  are  pituitary ins ufficie ncy, failure  of s e xual m aturation, de laye d
pube rty and h ypogonadis m , diabe te s  m e llitus  and glucos e  intole rance  due  to pancre atic ins ufficie ncy, dys lipidae m ia,
h ypoadre nalis m , h ypoth yroidis m  and h ypoparath yroidis m . H ypoparath yroidis m  is  s e e n upto 6.7 %  of th alas s e m ia
m ajor (TM) patie nts  and is  th e  m os t pre vale nt e ndocrine  com plications  of th alas s e m ia m ajor. Diffus e  h e patic
calcification and calcification in th e  brain occur in be ta th alas s e m ia due  to h ypoparath yroidis m . Is olate d intrace re bral
calcification due  to h ypoparath yroidis m  h as  be e n re porte d pre vious ly. Is olate d h e patic calcification is  infre q ue nt
w ith  only one  re porte d cas e  in th alas s e m ia. W e  re port th e  firs t cas e  of an 18- ye ar old be ta-th alas s e m ia m ajor
patie nt, w ith  h ypoparath yroidis m  w ith  e xte ns ive  diffus e  h e patic calcification and brain calcification.
Ke yw ords : Th alas s e m ia, live r calcification, h ypoparath yroidis m , h ae m och rom atos is , iron ove rload
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in both  righ t and le ft lobe s  w ith  pos te rior acous tic
s h adow ing (Fig. 1). Th e re  w as  no as cite s , portal ve in
w as  not w e ll vis ualis e d.

Cas e  Re port

An 18- ye ar old fe m ale  patie nt k now n cas e  of Be ta
th alas s e m ia w as  re fe rre d to our h os pital for iron
ch e lation th e rapy w ith  de s fe rroxam ine  (0.5 m g x 6
w ith  500 m l norm al s aline  for 10 days ). Sh e  w as
re ce iving blood trans fus ion of one  unit of pack e d ce ll
volum e , once  a m onth . Th e re  w as  a pre vious  h is tory
of s ple ne ctom y in 2007.
On e xam ination, s h e  w as  pale , w ith  de pre s s e d nas al
bridge  and s h ort s tature . H e r h ae m oglobin w as  6.8
GM % , s e rum  fe rritin -220.6 (norm al range  10-
120ng/m l), vitam in D w as  32.8 (norm al), s e rum
calcium  w as  7.1m g%  (norm al range  w as  - 8.8 to
10.5m g% ), s e rum  bilirubin w as  1.3m g% , SGOT,
SGPT and s e rum  alk aline  ph os ph ate  w e re  norm al.
H e r  blood w as  B pos itive .
H e r USG abdom e n s h ow s  e vide nce  of s ple ne ctom y.
Live r w as  e nlarge d and s h ow e d m ark e d diffus e  coars e
e ch ote xture  w ith  m ultiple  e ch ore fle ctive  calcific foci

CT s can of th e  abdom e n and pe lvis  s h ow e d h e pato-
m e galy w ith  e xte ns ive  calcification. Both  righ t and
le ft h e patic lobe s  w e re  e nlarge d and s h ow e d e xte ns ive
calcification w ith  s ligh t nodular s urface  (Fig. 2). Sple e n
w as  not vis ualis e d (H is tory of s ple ne ctom y). Portal

Figure  1: USG of live r s h ow ing e xte ns ive  e ch ore fle ctive  calcific
foci in both  le ft (A) and righ t h e patic lobe s  (B).
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A radiograph  of s k ull, late ral and ante ro-pos te rior
vie w  s h ow e d th ick e ne d vault w ith  th inning of inne r
and oute r table s  w ith  h air on e nd s ign due  to th ick e ning
of trabe culae  h aving pe rpe ndicular orie ntation w ith
s paring of occipital bone  (Fig. 5).
In vie w  of h e patic and brain pare nch ym al calcification
h ypoparath yroidis m  w as  s us pe cte d. Se rum  parath y-
roid w as  2.5 pg/m l (norm al 15 to 16 pg/m l) s ugge s tive
of h ypoparath yroidis m .

ve in and gall bladde r w e re  norm al. Th e re  w as  no
as cite s .

Introduction

Be ta th alas s e m ia is  a h e re ditary blood dis orde r
w h ich  occurs  due  to de fe ct in th e  s ynth e s is  of
th e  be ta globin ch ain. It is  a com m on m onoge ne tic
dis e as e .1,2 Due  to th is  de fe ct th e re  is  a dis propor-
tionate  ratio of alph a-and be ta-globin ch ain s ynth e s is
le ading to ine ffe ctive  e ryth ropoie s is  (IE) and a ch ronic
h ae m olytic anae m ia. It h as  th re e  cate gorie s  -th alas -
s e m ia m ajor, th alas s e m ia inte rm e dia, and th alas -
s e m ia m inor.1

-th alas s e m ia m ajor (-TM) h arbour tw o de fe ctive
copie s  of th e  globin ch ain. Th e y pre s e nt during
th e  firs t tw o ye ars  of life  w ith  m icrocytic h ae m olytic
anae m ia and ne e d life long blood trans fus ion.
s ym ptom atic be ta th alas s e m ia  ne e ds  re gular blood
trans fus ions .2

Iron ove rload occurs  due  to inability to e xcre te  iron.
Th e  iron ove rload can dam age  live r ,h e art and e ndo-
crine  organs . Non- e ndocrine  com plications  due  to
iron ove rload are  live r fibros is  and cirrh os is , s k e le tal
m anife s tations  and dilate d cardiom yopath y. Endo-
crine  m anife s tations  are  pituitary ins ufficie ncy, failure
of s e xual m aturation, de laye d pube rty and h ypogo-

Figure  2:  Plain CT s can of th e  abdom e n s h ow ing e xte ns ive
calcific foci in both  righ t and le ft h e patic lobe s  (A-D) and e vide nce

of s ple ne ctom y (D).

Plain CT s can of th e  brain w as  done . It s h ow e d m ul-
tiple  calcific foci in bilate ral frontal lobe s  and parie tal
lobe s  in s ubcortical w h ite  m atte r (Fig. 3). Th e  cranial
vault w as  th ick e ne d and s h ow e d m ultiple  s m all
os te olytic le s ions  w ith  pe ppe r pot s k ull (Fig. 4).

Figure  3: Plain CT s can of brain s h ow ing calcific foci in bilate ral
fronto-parie tal s ubcortical w h ite  m atte r (A-B).

Figure  4 : Plain CT s can of brain bony w indow s  s h ow ing th e
th ick e ne d vault w ith   m ultiple  s m all os te olytic le s ions  w ith  pe ppe r

pot s k ull (A-B).

Figure  5: Plain radiograph  of s k ull, late ral and ante ro-pos te rior
vie w  s h ow ing th e  th ick e ne d vault w ith  th inning of inne r and oute r
table s  w ith  h air on e nd s ign due  to th ick e ning of trabe culae  h aving

pe rpe ndicular orie ntation w ith  s paring of th e  occipital bone
 (A-B).
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s e m ia is  m ultifactorial and occurs  due  to bone  m arrow
e xpans ion, iron ove rload and e ndocrine  dys function.
Th e  m os t pre vale nt e ndocrine  com plications  of
th alas s e m ia m ajor is  h ypoparath yroidis m  w h ich  le ads
to h ypocalce m ia, te tanus , and s e iz ure .5 Is olate d
intrace re bral calcification due  to h ypoparath yroidis m
h as  be e n re porte d pre vious ly. Is olate d h e patic calcifi-
cation is  infre q ue nt w ith  only one  re porte d cas e  in
th alas s e m ia.5-7

Iron de pos ition in parath yroid gland occurs  in th a-
las s e m ia m ajor patie nts  caus ing h ypoparath yroidis m .
Th is  re s ults  in s uppre s s ion in parath yroid h orm one
s e cre tion. Laboratory  findings  s e e n  in h ypoparath y-
roidis m  are  h ypocalce m ia, h ype rph os ph ate m ia,
norm al or low  s e rum  le ve l of alk aline  ph os ph atas e ,
and norm al or low  s e rum  le ve l of parath yroid h or-
m one . As  a re s ult m e tas tatic calcification can occur
in ce ntral ne rvous  s ys te m  m ainly in th e  bas al ganglia
and rare ly outs ide  th e  e xtra pyram idal s ys te m .
Me tas tatic calcification in h ypoparath yroidis m  is  due
to de cre as e  bone  re s e rvoir for th e  abs orption of
calcium  and ph os ph ate  from  th e  inte s tine  caus ing
e xtra os s e ous  calcification.3

H e patic calcification is  us ually s e e n in both  inflam -
m atory and ne oplas tic conditions . Inflam m atory
conditions  are  tube rculos is , h is toplas m os is , bruce l-
los is , s ch is tos om ias is , h ydatid cys t, cytom e galovirus ,
toxoplas m os is , Pne um ocys tis  carinii infe ction, ch ronic
am oe bic or pyoge nic abs ce s s , and ch ronic granulo-
m atous  dis e as e  of ch ildh ood. Vas cular caus e s  are
h e patic arte ry ane urys m , portal ve in th rom bos is ,
and h e m atom a. Ne oplas tic conditions  are  h e m an-
giom a, h e patoce llular ade nom a and carcinom a,
infantile  h e m angioe ndoth e liom a, ch olangiocarcinom a,
h e patoblas tom a, and m e tas tas is . Exte ns ive  diffus e
h e patic calcification is  rare  w ith  ve ry fe w  caus e s . It
can occur afte r is ch e m ic ins ult in patie nts  w ith  e nd
s tage  re nal dis e as e  on h e m odialys is  and as  a s e q ue l
of s h ock  live r.8,9  H ype rparath yroidis m  occurring as
an e ndocrine  com plication in th alas s e m ia m ajor due
to iron ove rload is  an e xtre m e ly rare  caus e  of e xte ns ive
diffus e  h e patic calcification.

nadis m , diabe te s  m e llitus  and glucos e  intole rance
due  to pancre atic ins ufficie ncy, dys lipidae m ia, h ypo-
adre nalis m , h ypoth yroidis m  and h ypoparath yroidis m .
H ypoparath yroidis m  is  s e e n upto 6.7%  of th alas -
s e m ia m ajor (TM) patie nts .1

Dis cus s ion

Fre q ue nt blood trans fus ion w ith  m ore  th an 40 units
can caus e  h ae m och rom atos is  (non-RES iron de po-
s ition) w ith  iron de pos ition in th e  re ticuloe ndoth e lial
s ys te m  (RES). Ine ffe ctive  e ryth ropoie s is , h igh  e ry-
th roge nic re q uire m e nts  le ads  to incre as e d duode nal
iron abs orption, w h ich  le ad to h ae m och rom atos is ,
in th e  non re ticuloe ndoth e lial s ys te m . Th e re  is  incre a-
s e d accum ulation of iron, incre as e d in total body
iron s tore s  and abnorm al de pos ition in non re ticulo-
e ndoth e lial s ys te m  le ading to h ae m och rom atos is
and organ dys function. Th e re  is  incre as e d gas tro-
inte s tinal abs orption of iron, incre as e d ce llular uptak e
of iron into th e  k now n re ticuloe ndoth e lial s ys te m .
Th e  live r is  th e  prim ary organ of de pos ition follow e d
by th e  pancre as  and m yocardium . O nce  h e patic
de pos ition is  e xte ns ive , iron is  de pos ite d in pe riportal
h e patocyte s  le ading to pe rilobular fibros is  and
form ation of e ve ntually live r cirrh os is  w ith  broad
fibrous  s e pta.3

USG as s e s s e s  cirrh otic ch ange s  and pre s e nce  of
focal le s ions . MR im aging is  e xtre m e ly us e ful in
de te cting and e s tim ating th e  e xte nt of iron de pos ition.
It is  non-invas ive , w ide ly acce s s ible  and h as  re place d
live r biops y in h e patic iron ove rload as s e s s m e nt.4

It give s  an indication of h e patic ion de pos ition and
aids  in ch e lation th e rapy dos e  adjus tm e nt th us  pre -
ve nting unde r or ove r tre atm e nt and ris k  of th e rapy
re late d toxicity.2

Iron de pos ition occurs  s e condary to ine ffe ctive  e ry-
th ropoie s is , w h ich  trigge rs  incre as e d gas trointe s tinal
abs orption of iron due  to incre as e d m arrow  de m and.
As  in prim ary h ae m ach rom atos is  iron de pos ition
occurs  in live r, th yroid, adre nal glands , pituitary
gland, pancre as , m yocardium , and m us culos k e le tal
s ys te m . Iron de pos ition in bone  m arrow  le ads  to
los s  of bone . Marrow  e xpans ion occurs  s e condary
to re d m arrow  activation from  ch ronic anae m ia. Th is
inte rrupts  bone  form ation w ith  cortical th inning and
incre as e d fragility. O s te oporos is  s e e n in be ta th alas -

Conclus ion

Diffus e  h e patic calcification is  e xtre m e ly rare . De te c-
tion of diffus e  h e patic calcification and calcification
in brain in be ta th alas s e m ia on radiological inve s ti-
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gations  are  m ark e rs  of h ypoparath yroidis m  in be ta
th alas s e m ia due  to iron ove rload .
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