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Kas abach  M e rritt s yndrom e  (KMS) is  als o k now n as  h e m angiom a- th rom bocytope nia s yndrom e . It is  a rare
dis orde r ch aracte ris e d by profound th rom bocytope nia, m icroangiopath ic h e m olytic ane m ia, s ubs e q ue nt cons um ptive
coagulopath y in as s ociation w ith  vas cular tum ours  -e s pe cially k apos iform  h e m angioe ndoth e liom a/ tufte d angiom as .
KMS is  us ually caus e d by k apos iform  h e m angio-e ndoth e liom a or tufte d angiom a and oth e r vas cular tum ours
lik e  infantile  h e m angiom a. K H E and tufte d angiom a are  inte rm e diate  locally aggre s s ive  ch ildh ood vas cular
tum ours  th at are  locally aggre s s ive  and ofte n s pre ad to th e  are a around tum our. Path oph ys iology of KMS is
poorly unde rs tood and com plicate d. Th e  propos e d m e ch anis m  involve s  both  prim ary and s e condary h e m os tatic
m e ch anis m s  le ading to plate le t trapping, plate le t activation/ aggre gation and plate le t cons um ption w ith in th e
abnorm al vas cular s tructure s . W e  re port a cas e  of tw o-day old m ale  ch ild pre s e nte d w ith  m ultiple  are as  of
pe te ch ial h ae m orrh age  on plantar as pe ct of both  fe e t, righ t le g, both  uppe r lim bs , fore h e ad and bilate ral ch e e k s
and large  h e m angiom as  in le ft low e r lim b, late ral pe lvic w all and abdom inal w all. H e m ogram  s h ow e d
th rom bocytope nia w ith  plate le t count of 20,000/ cum m . Ultras onograph y and MRI s h ow e d diffus e  h e m angiom a
in le ft le g e xte nding in pe lvis  along le ft late ral pe lvic w all, m e dial to th e  iliacus  m us cle  and e xte nding in th e
re trope ritone um , e ncas ing aorta upto th e  le ve l of re nal h ilum . Diagnos is  of k as abach  m e ritt s yndrom e  in Kapos i
h e m angio-e ndoth e liom a w as  m ade .
Ke yw ords : Kas abach  Me rritt s yndrom e , h ae m angiom a, th rom bocytope nia, k apos iform  h e m angio-e ndoth e liom a,
tufte d angiom a
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Mortality rate  of KMS is  about 30 pe rce nt.3,4

KMS is  us ually caus e d by k apos iform  h e m angio-
e ndoth e liom a or tufte d angiom a and oth e r vas cular
tum ours  lik e  infantile  h e m angiom a. K H E and tufte d
angiom a are  inte rm e diate  locally aggre s s ive  ch ildh ood
vas cular tum ours  th at are  locally aggre s s ive  and ofte n
s pre ad to th e  are a around tum our.5

Introduction

Kas abach  Me rritt s yndrom e  (KMS) is  als o k now n as
h e m angiom a- th rom bocytope nia s yndrom e . It is  a
rare  dis orde r ch aracte ris e d by profound th rom bo-
cytope nia, m icroangiopath ic h e m olytic ane m ia,
s ubs e q ue nt cons um ptive  coagulopath y in as s ociation
w ith  vas cular tum ours  - e s pe cially k apos iform  h e m an-
gioe ndoth e liom a/ tufte d angiom as .1

KMS w as  firs t de s cribe d by Kas abach  (a radiologis t)
and Me rritt (a pe diatrician) in 19 40 ch aracte ris e d by
a coagulation abnorm ality in vas cular tum ours  caus ing
h ae m orrh age , infe ctions , m ultiple  organ failure  and
de ath , occurring in 12-24%  of patie nts .2

Cas e  Re port

A tw o day old m ale  ch ild pre s e nte d w ith  m ultiple
are as  of pe te ch ial h ae m orrh age  on plantar as pe ct of
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both  fe e t, righ t le g, both  uppe r lim bs , fore h e ad and
bilate ral ch e e k s . H e  w as  a full te rm , cae s are an de live ry
w ith  birth  w e igh t of 2.5 k gs . Sk in in le ft le g and th igh
upto groin appe are d th ick e ne d and s h ow e d diffus e
le s ion w ith  purplis h  dis coloration w ith  indis tinct
m argins . Findings  w e re  s ugge s tive  of large  cutane ous
h e m angiom a (Fig. 1). Th e re  w as  no active  ble e ding
e ls e w h e re . Le ft foot and righ t h and w e re  de form e d
in s h ape  w ith  lack  of de ve lopm e nt of 2nd to 5th  digits
and righ t th um b.

lack  of vas cularity on Colour Dopple r. Mus cle s  in le ft
le g and calf w e re  als o involve d and s h ow e d diffus e
e ch oge nic le s ions . USG of abdom e n (Fig. 4) s h ow e d
m ultiple  s m all h ypoe ch oic le s ions  in e ntire  s ple e n,
s ugge s tive  of s ple nic involve m e nt. USG of s crotum
(Fig. 5) s h ow e d abs e nce  of le ft te s tis  in le ft s crotum
and le ft inguinal re gion.

Figure  1: Plantar s urface s  of both  fe e t (A) and s k in in le ft le g and
th igh  upto groin (B) appe are d th ick e ne d and s h ow e d diffus e

le s ions  w ith  purplis h  dis coloration and indis tinct m argins , s ugge s tive
of large  cutane ous  h e m angiom as .

H e m ogram  s h ow e d th rom bocytope nia w ith  plate le t
count of 20,000/ cum m . Proth rom bin tim e  15.7 s e c
(control - 13.6 s e c), APTT is  29  s e conds  (20.1-30
s e c). C re active  prote in w as  ne gative . H e m oglobin
w as  11.8gm % . Total le uk ocyte  count w as  21,000/
cum m . Polym orph s -30% , lym ph ocyte s -61% , e os ino-
ph ils -4% , m onocyte s -5% . PCV - 36% , MCV-109 .1 fl,
MCH -34.5 pg , MCH C - 31.7. Toxic granule s  w e re
als o s e e n.
In vie w  of large  h e m angiom a and th rom bocytope nia,
diagnos is  of K as abach  Me ritt s yndrom e  w as  m ade .
Tre atm e nt give n w as  plate le t conce ntrate  h um an
(RDP at 15cc/ k g).
LFTs : Total Se rum  bilirubin - 7.2m g%  (0.2-1m g% ) ;
Dire ct bilirubin - 0.2 m g%  (0-0.3 m g% ) ; SGPT - 19
IU/L(0-40 IU/L); SGOT- 78 IU/L(5-30IU/L); S. alk aline
ph os ph atas e  - 85 IU/L(15-112 IU/L).
RFTs  and s e rum  e le ctrolyte s  w e re  norm al. Se rum
prote ins  w e re  norm al.
Ultras ound of le ft le g, le ft calf, le ft th igh  w as  done
w ith  line ar h igh  fre q ue ncy probe  (7-12MH z ) (Fig. 2,3).
Th e re  w as  diffus e  th ick e ning of s k in and unde rlying
s ubcutane ous  fat w ith  e ch oge nic le s ions  s h ow ing

Figure  2: Ultras ound of le ft le g longitudinal (A,B) and trans ve rs e
s e ctions  (C,D) w ith  line ar h igh  fre q ue ncy probe  (7-12MH z ) s h ow s
diffus e  th ick e ning of s k in and unde rlying s ubcutane ous  fat w ith
e ch oge nic le s ions  s h ow ing lack  of vas cularity on Colour Dopple r.
Mus cle s  in le ft le g and calf w e re  als o involve d and s h ow e d diffus e

e ch oge nic le s ions  s ugge s tive  of m us cle  involve m e nt.

Figure  3: Ultras ound of righ t calf (A), le ft calf (B) trans ve rs e
s e ctions  w ith  line ar h igh  fre q ue ncy probe  (7-12MH z ) s h ow s  diffus e
th ick e ning of s k in and unde rlying s ubcutane ous  fat in le ft calf w ith

e ch oge nic le s ions , m us cle s  in le ft calf w e re  als o involve d and
s h ow e d diffus e  e ch oge nic le s ions  s ugge s tive  of m us cle

involve m e nt. Righ t calf w as  norm al.

Figure  4: USG of s ple e n s h ow ing m ultiple  h ypoe ch oic le s ions
s catte re d in e ntire  s ple e n.
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Radiograph  of righ t h and s h ow e d abs e nce  of
ph alange s  in 3rd to 5th  digits , abs e nce  of 1s t m e tacarpal
and ph alange s  of th um b. Radiograph  of le ft foot
s h ow e d abs e nce  of ph alange s  in 2nd to 5th  toe s
(Fig. 6).

Figure  7: MRI of abdom e n coronal T2W I (A) s h ow ing m ultiple
h ype rinte ns e  le s ions  in s ple e n, MRI of abdom e n w ith  th igh  coronal
T2W I (B) s h ow ing diffus e  h ype rinte ns e  le s ions  in s ubcutane ous

plane  in le ft th igh , MRI of le ft th igh  w ith  le g coronal STIR (C)
s h ow ing diffus e  h ype rinte ns e  le s ions  in s ubcutane ous  plane  in
le ft th igh  and le ft le g, MRI of le ft th igh  coronal T1W I (D) s h ow ing
diffus e  h ypointe ns e  le s ions  involving s k in and s ubcutane ous  fat

due  to K apos i’s  h e m angio-e ndoth e liom a.

Figure  5: USG of s crotum  s h ow ing abs e nce  of le ft te s tis  in
s crotum .

Figure  6: Radiograph  of righ t h and (A) s h ow ing abs e nce  of
ph alange s  in 3rd to 5th  digits , abs e nce  of 1s t m e tacarpal and

ph alange s  of th um b. Radiograph  of le ft foot (B) s h ow ing abs e nce
of ph alange s  in 2nd to 5th  toe s .

MRI le ft low e r lim b, pe lvis  and low e r abdom e n, s h ow e d
diffus e  th ick e ning of s k in and s ubcutane ous  fat in
th igh  and le g by diffus e  h ype rinte ns e  le s ion on T2W I
appe aring h ypointe ns e  on T1W I and s h ow ing inte ns e
and ne ar h om oge nous  contras t e nh ance m e nt in pos t
contras t fat s at im age s . Diffus e  h e m angiom a w as
e xte nding in pe lvis  along le ft late ral pe lvic w all, m e dial
to th e  iliacus  m us cle  and e xte nding in th e  re trope ri-
tone um , e ncas ing aorta upto th e  le ve l of re nal h ilum
(Fig. 7-9 ). Diagnos is  of Kapos i h e m angio-e ndoth e -
liom a w as  m ade .

Dis cus s ion

According to Inte rnational Socie ty for th e  Study of
Vas cular Anom alie s  (ISSVA) for th e  s tudy of vas cular

Figure  8: MRI of abdom e n and pe lvis   and le ft th igh  axial STIR
(A-D) s h ow ing diffus e  Kapos i h e m angio-e ndoth e liom a s e e n as
h ype rinte ns e  le s ion in th e  re trope ritone um  e ncas ing aorta (A,B),

e xte nding in pe lvis  along le ft late ral pe lvic w all, m e dial to th e
iliacus  m us cle  (C), diffus e  th ick e ning of s k in and s ubcutane ous

fat in le ft th igh  due  to Kapos i h e m angio-e ndoth e liom a (D).

L



73PJR January - March 2019; 29(1)PAK ISTAN JOURNAL OF RADIOLOGY

anom alie s  are  clas s ifie d into vas cular tum ours  and
m alform ations . Vas cular tum ours  s h ow  ne oplas tic
grow th  of vas cular e ndoth e lial ce lls  w h ile  vas cular
m alform ations  are  vas cular s tructural anom alie s  w ith
no ne oplas tic prolife ration of e ndoth e lial ce lls .2

Vas cular tum ours  are - (a) Infantile  h e m angiom as  -
th e s e  grow  rapidly from  birth  up to th e  age  of 1 ye ar
follow e d by re gre s s ion. (b) Conge nital h e m angiom as -
de ve lop during fe tal life  and m anife s t at birth . Th e s e
can be  rapidly involuting conge nital h e m angiom as
(RICH ) w h ich  rapidly involute  afte r birth  and non-
involuting conge nital h e m angiom a (NICH ) w h ich  do
not involute .
Vas cular m alform ations  grow  s te adily and be com e
cons picuous  w ith  age . Aggravating factors  of th is
dis orde r are - traum atic, injury, s urge ry, pube rty and
pre gnancy.
KMS and KM -lik e  ph e nom e non are  tw o diffe re nt
e ntitie s . KMS is  an e ntrapm e nt coagulopath y w h ich
occurs  w h e n coagulation factors  and plate le ts  are
trappe d be tw e e n vas cular tum our ce lls . Th e s e  occur
in KH E and tufte d angiom as  (TA). Manage m e nt is
re s e ction, corticos te roids , ch e m oth e rapy, e m bo-liz a-
tion, inte rfe ron and radiation th e rapy. KM-lik e  ph e no-
m e non is  a cons um ptive  coagulopath y w h ich  occurs
w h e n coagulation factors  cons um e d afte r h ae m orr-
h age  h as  occurre d. It occurs  in ve nous  and oth e r
type s  of m alform ations . Tre atm e nt is  w ith  blood
coagulation factors . Th us , KMS and KM-lik e  ph e no-
m e non are  tw o diffe re nt conditions  re q uiring diffe re nt
tre atm e nt.2

KMS occurs  in TA, KH E, h e m angiom a, angios arcom a
and rare ly ane urys m s . K H E and TA are  rare . Th e
incide nce  of K H E is  0.07 pe r 10 lak h  ch ildre n pe r
ye ar.6,7

Th e  incide nce  of KMS in K H E is  70 pe rce nt w h ile  in
TA it is  10 pe rce nt.8,9

KH E is  a locally aggre s s ive  tum our involving s upe rficial
and de e p s oft tis s ue s . In adults , KMS is  rare  and

Figure  9 : MRI pos t contras t T1 fat s at of pe lvis  (A), le ft th igh  (B),
le ft le g (C), s h ow ing diffus e  e nh ance m e nt of h e m angio-

e ndoth e liom a in re trope ritone um , s ubcutane ous  fat and unde rlying
m us cle s .

occurs  as  com plication in h e m angiom as , h e m angio-
m atos is  and angios arcom as .10

Tum our can be  found in th e  uppe r and low e r e xtre -
m itie s , trunk , re trope ritone al and in th e  ce rvical and
facial are as .5

KH E and TA are  rare  prolife rative  tum ours  th at pre s e nt
at or s h ortly afte r birth . Both  le s ions  can occur in th e
e xtre m itie s , trunk , h e ad, ne ck , re trope ritone um  and
rare ly oth e r locations . Expans ion into s oft tis s ue s  and
re gional lym ph  node s  is  com m only s e e n in K H E but
dis tant m e tas tas is  doe s  not occur. Th e  im aging
ch aracte ris tics  are  s im ilar. K H E te nds  to be  large r,
infiltrative  and ill-de fine d and ofte n as s ociate d w ith
flow  voids  due  to num e rous  fe e ding and draining
ve s s e ls . K H E m ay be  as s ociate d w ith  s e condary
de s tructive  bony ch ange s . Both  m ay be  as s ociate d
w ith  KMS due  to plate le t s e q ue s tration. Th e  pre s e nce
of KMS indicate s  poor prognos is  w ith  m ortality rate
of 30 pe rce nt in K H E and h e nce  is  an indication of
aggre s s ive  tre atm e nt. Due  to aggre s s ive  be h aviour
of KH E, w ide  local e xcis ion and s upportive  tre atm e nt
are  th e  m ains tay of th e rapy. O n h is tology, K H E
cons is ts  of irre gular infiltrating nodule s  of com pre s s e d
ve s s e ls  and s h ow  both  vas cular and lym ph atic
com pone nts . TA s h ow s  vas cular tufts  of tigh tly pack e d
capillarie s  in a canon-ball patte rn. Im m uno-s taining
of patte rns  of m ono-clonal antibody D2-40 h e lps  in
dis tinguis h ing K H E from  TA.2

Due  to critical condition of KMS patie nts , biops y and
h is tology of le s ions  are  us ually not available  be fore
involution of th e  le s ion unle s s  s urgical re s e ction is
pe rform e d as  a curative  proce dure . In KH E, infiltrating
s h e e ts , lobule s  of s pindle  s h ape d or round e ndoth e lial
ce lls  w ith  re d ce ll- m icroth rom bi and h e m os ide rin
de pos its  are  found.5

It is  a low - grade , aggre s s ive  m alignant tum our. In
contras t, TA is  a be nign le s ion ch aracte ris e d by
dis cre e t s m all vas cular tufts  of aggre gate s  of round
dilate d capillarie s  s h ow ing canon ball dis tribution.
M icro-th rom bi and h e m os ide rin de pos its  are  als o
s e e n as  w ith  K H E. Abe rrant lym ph atic ve s s e ls  and
dis tant are as  of lym ph angiom atos is  can be  found in
both  KH E and TA. KH E can be  found in non-cutane ous
s ite s  lik e  re trope ritone um , m e dias tinum  and pe lvis
apart from  s k in w ith  e q ual incide nce  in both  s e xe s .5

Cutane ous  K H E are  s m ooth , indurate d, s h iny, dark
coppe r in color, te nde r and poorly de line ate d and
us ually s ingle . Th ough  m ultiple  KH E h ave  be e n re por-
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te d. On MRI, K H E s h ow s  cutane ous  th ick e ning w ith
s trands  of s ub-cutane ous  fat in cutane ous  le s ions ,
ill-de fine d m argins , diffus e  e nh ance m e nt in contras t
w ith  s m all h e m os ide rin de pos its  and s m all fe e ding
and draining ve s s e ls . H e m os ide rin de pos its  in MRI
is  be caus e  of re d ce ll de s truction.5

Path oph ys iology of KMS is  poorly unde rs tood and
com plicate d. Th e  propos e d m e ch anis m  involve s  both
prim ary and s e condary h e m os tatic m e ch anis m s
le ading to plate le t trapping, plate le t activation/ aggre -
gation and plate le t cons um ption w ith in th e  abnorm al
vas cular s tructure s . Th e  s ite  of plate le t de s truction
is  controve rs ial.10

Indium  111 plate le t s cintigraph y s tudy s h ow  plate le t
trapping in th e  vas cular le s ions . H ow e ve r th e  de gre e
of th rom bocytope nia doe s n’t corre s pond to th e  s iz e
of th e  le s ion. Oth e r s tudie s  involving plate le t labe lle d
w ith  Tc 9 9 m  de m ons trate s  low e r le ve l of plate le t
s e q ue s tration in vas cular le s ions  com pare d to th e
s ple e n. Plate le t de s truction in s ple e n and not in vas -
cular le s ion can be  e xplaine d by acq uire d plate le t
de fe cts  occurring in th e  vas cular le s ion le ading to
th e ir s ubs e q ue nt de s truction in s ple e n.11

Th e  e pice ntre  of KMS initiation is  e ndoth e lial. H e m an-
giom a de rive d e ndoth e lial ce lls  s h ow  incre as e d
e xpre s s ion of E-s e le ction, a ce ll adh e s ion m ole cule
and diffus e  dis tribution of CD 31 and von W ille brand
factor (vW F), de m ons trating an im m ature  ph e notype
of th e  e ndoth e lium .10

Expos ure  of s ub-e ndoth e lial collage n and tis s ue  factor
in rapidly ch anging e ndoth e lial ce lls  le ads  to plate le t
binding by a glycoprote in (GP)- Ib-V-IX and vW F, w ith
s ubs e q ue nt plate le t activation. Th is  le ads  to localiz e d
intra-vas cular coagulopath y and h e nce  life  th re ate ning
dis s e m inate d intravas cular coagulopath y (DIC).12

Plate le t trapping le ads  to th rom bocytope nia and h ypo-
fibrinoge ne m ia, incre as e d fibrinolys is  caus ing intrale -
s ional ble e ding and tum our e nlarge m e nt. M icro-
angiopath ic h e m olytic ane m ia is  als o s e e n. Vas cular
e ndoth e lial grow th  factor alph a (VEGFA) play im por-
tant role  in tum our e nlarge m e nt and is  s e cre te d by
tum our ce lls , tum our s trom a and plate le ts .10

Cons um ptive  coagulopath y us e s  clotting factors  and
th e  fibrinoge n and w ors e ns  ble e ding. Th e  coagulo-
path y can le ad to DIC and e ve n de ath . H e m olytic
ane m ia occurs  s e condary to ph ys ical dam age  of th e
RBC (m icro-angiopath ic de s truction) and can be  m ild,
m ode rate  or s e ve re . Diagnos tic w ork up in K M S

involve s -
1. Im aging s tudie s - ultras ound, dopple r, MRI, CT
s can, rare ly angiograph y and nucle ar m e dicine
s tudie s .
2. Blood counts  and clotting s tudie s .
3. Biops y of th e  tum our.12

In vas o-prolife rative  dis orde rs , th e re  is  incre as e d
e ndoth e lial ce ll turnove r de te rm ine d by th e  ide nti-
fication of m itos is  on h is tology. Vas cular m alform ations
are  s tructural anom alie s  of capillarie s , ve nous ,
lym ph atic and arte rial s ys te m  and do not h ave  incre a-
s e d e ndoth e lial ce ll turnove r. Ultras onograph y  (US),
m agne tic re s onance  im aging are  th e  w ide ly us e d
m odalitie s  of ch oice  for th e ir de te ction.2

Ultras ound is  us e ful for initial s cre e ning be caus e  of
e as e  of availability, portability, lack  of ioniz ing radiation,
re al tim e  im aging, no re q uire m e nt of s e dation in ch il-
dre n. It is  non-invas ive , s im ple  and us e ful for e valuating
s upe rficial and/ or vis ce ral le s ions . It de te rm ine s  th e
bas ic type  of le s ion, us e ful for furth e r im aging e va-
luation and h e lpful in m anage m e nt. Along w ith  colour
dopple r and s pe ctral dopple r, it e valuate s  vas cularity
and type  of ve s s e l pre s e nt. MRI furth e r ch aracte ris e
s onograph ic findings , de te rm ine s  th e  e xte nt of large r
le s ions , e xte ns ion in re trope ritone um , involve m e nt
of vis ce ra and us e ful in planning m e dical, s urgical
and inte rve ntional th e rapy.2

Com pute d tom ograph y (CT) is  h e lpful w h e n urge nt
im aging is  ne e de d due  to its  s pe e d and le s s  ne e d
for s e dation. Th e  as s ociation of h e m agiom as  w ith
re gional and s e gm e ntal anom alie s  h as  be e n de s -
cribe d. Our patie nt h ad bony abnorm alitie s  s ugge s tive
of lum bar as s ociation.2

MRI is  e xtre m e ly us e ful in de te cting vas cular tum ours
and m alform ations . T2W  im age s  s h ow  a diffus e
incre as e  in s ignal involving s k in and s ub-cutane ous
fat. Pos t-contras t T1FS im age s  s h ow  diffus e  e nh ance -
m e nt of m as s . It is  us e ful in initial diagnos is  and
s ubs e q ue nt follow  up afte r various  tre atm e nts . Dopple r
s tudie s  diffe re ntiate  a s olid m as s  from  a vas cular
le s ion.10

KMS s h ow s  s e ve re  th rom bocytope nia, m icroangio-
path ic h e m olys is , low  fibrinoge n le ve ls  and h igh  fibrin
de gradation products  due  to fibrinolys is .5 Tre atm e nt
is  s urgical re s e ction, e m bolization to lim it blood s upply,
m e dicine s  lik e  corticos te roids , alfa inte rfe ron,
ch e m oth e rapy lik e  vincris tine  and radiation th e rapy.
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Conclus ion

Kas abach  Me rritt s yndrom e  (KMS) is  a rare  dis orde r
ch aracte ris e d by profound th rom bocytope nia,
m icroangiopath ic h e m olytic ane m ia, s ubs e q ue nt
cons um ptive  coagulopath y in as s ociation w ith  vas cular
tum ours  - e s pe cially k apos iform  h e m angioe ndo-
th e liom a/ tufte d angiom as .
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