
ÅH[�WHSH[L��[OL�IHI`�PZ�IVYU�̂ P[O�H�OPNO�HYJOLK�
VY�¸I\IISL¹�WHSH[L�^OPJO�SLH]LZ�SLZZ�YVVT�MVY�
[OL�IHZL�VM�[OL�UVZL�HUK�SLZZ�]VS\TL�H]HPSHISL�
MVY� [OL� UHZHS� JH]P[ �̀�;VUN\L�[PLZ� HSZV� SLHK� [V�
ZL]LYHS� VM� [OL�THPU� JH\ZLZ� VM� IYLHZ[MLLKPUN�
JLZZH[PVU�� PUJS\KPUN� UPWWSL� WHPU�� [YV\ISL�
SH[JOPUN�� HUK� JVUJLYUZ� [OH[� [OL� IHI`� PZ� UV[�
NL[[PUN� LUV\NO� TPSR�3� 0[� OHZ� ILLU� KLTVU�
Z[YH[LK�PU�THU`�JVU[YVSSLK�Z[\KPLZ�[OH[�YLSLHZ�
PUN� [VUN\L�[PLZ�� ^OL[OLY� JSHZZPJ� ULHY�[OL�[PW�
HU[LYPVY� [VUN\L�[PLZ� VY� WVZ[LYPVY� [VUN\L�[PLZ��
PTWYV]LZ� IYLHZ[MLLKPUN� V\[JVTLZ�� HSSV^Z�
TV[OLYZ�[V�U\YZL�TVYL�JVTMVY[HIS �̀�HUK�OLSWZ�
IHIPLZ�[V�Z\JR�TVYL�LMÄJPLU[S �̀4–8�0[�PZ�ZHPK�[OH[�
U\YZPUN� PZ� UH[\YL»Z� WHSH[HS� L_WHUKLY·TLHU�
PUN� [OH[� [OL� HJ[PVU� VM� IYLHZ[MLLKPUN� ^VYRZ�
[V� IYVHKLU� [OL� WHSH[L� HUK� PUJYLHZL� [OL� ZPaL�
VM� [OL� UHZHS� JH]P[ �̀�4HU`� HPY^H`� PZZ\LZ� [OH[�
JVU[PU\L�PU[V�JOPSKOVVK�HUK�L]LU�HK\S[OVVK�
JHU�IL�[YHJLK�IHJR�[V�MHJ[VYZ�PU�PUMHUJ`�^OPJO�
WYVTV[L� [OL� OPNO� WHSH[L"� MVY� L_HTWSL�� SV^�
[VUN\L�WVZ[\YL��VM[LU�MYVT�H�[PL���IV[[SL�MLLK�
PUN�� HUK� H� KLMLJ[P]L� Z^HSSV �̂� (� [VUN\L�[PL�
YLSLHZL� PU� PUMHUJ`� HSVUN� ^P[O� IYLHZ[MLLKPUN�
JHU� OLSW� WYL]LU[� HK\S[� HPY^H`� JVUZ[YPJ[PVUZ�
I`� HSSV^PUN� [OL� PUMHU[� [V� KL]LSVW� H� IYVHK��
ÅH[� WHSH[L� HUK� ZWHJPV\Z� UHZHS� WHZZHNLZ��
HUK�ZPU\ZLZ�

� (Z� [OL� IHI`� TH[\YLZ�� HM[LY� �� TVU[OZ�
VM� IYLHZ[MLLKPUN�� [OL� WYHJ[PJL� VM� ¸IHI`�SLK�
^LHUPUN�¹�VY�ZPTWS`�PU[YVK\JPUN�ZVSPK�MVVK�HZ�
LHYS`�HZ�ZHMLS`�WVZZPISL��LUJV\YHNLZ�[OL�IHI`�
[V�JOL^�KPMMLYLU[�[L_[\YLZ�HUK�OLSWZ�[V�KL]LS�

(�[VUN\L�[PL�PZ�H�[OPJR��[PNO[��VY�ZOVY[�Z[YPUN�VM�[PZZ\L�\UKLY�[OL�[VUN\L�[OH[�YLZ[YPJ[Z�[OL�[VUN\L»Z�TV]LTLU[�HUK�JH\ZLZ�H�
M\UJ[PVUHS�PZZ\L��*VSSLJ[P]LS �̀�[VUN\L�[PLZ�HUK�SPW�[PLZ�HYL�

YLMLYYLK�[V�HZ�[L[OLYLK�VYHS�[PZZ\LZ��;OL`�HYL�VM[LU�TPZKPHNUVZLK�
VY�TPZ\UKLYZ[VVK��HUK� [OL`�HYL�X\P[L�JVTTVU��;OL� MYLX\LUJ`�
^P[O�^OPJO�HU[LYPVY�[VUN\L�[PLZ�VJJ\Y�PZ�LZ[PTH[LK�[V�YHUNL�MYVT�
������PU�[OL�NLULYHS�WVW\SH[PVU��HUK�WVZ[LYPVY�[VUN\L�[PLZ�OH]L�
ILLU�YLWVY[LK�PU�HZ�THU`�HZ�������VM�PUMHU[Z�PU�H�YLJLU[�Z[\K �̀��
-VY�H�[PNO[�WPLJL�VM�[PZZ\L�[V�X\HSPM`�HZ�H�[VUN\L�[PL��P[�T\Z[�OH]L�
H�M\UJ[PVUHS�PTWHJ[�VU�U\YZPUN��ZWLLJO��MLLKPUN��VY�ZSLLW��0UMHU[�
WYVISLTZ�HYPZPUN�MYVT�[VUN\L�[PLZ�PUJS\KL�WHPUM\S�HUK�WYVSVUNLK�
U\YZPUN�LWPZVKLZ��WVVY�Z[PT\SH[PVU�VM�TH[LYUHS�TPSR�WYVK\J[PVU��
YLÅ\_��ZSV^�^LPNO[�NHPU��NHZZPULZZ��HUK�H�OVZ[�VM�V[OLY�PZZ\LZ�MVY�
TVT�HUK�VY�IHI �̀�(Z�IHIPLZ�HK]HUJL�[V�LH[PUN�ZVSPKZ�� [VUN\L�
[PLZ� JHU� SLHK� [V� NHNNPUN�� YLM\ZPUN� MVVK�� ZWP[[PUN� V\[� MVVK�� HUK�
WPJR`�LH[PUN��:WLLJO�KLSH`Z��HY[PJ\SH[PVU�PZZ\LZ��[YV\ISL�^P[O�9��
3��:��:/��;/��HUK�A�ZV\UKZ�PU�WHY[PJ\SHY���HUK�Z[\[[LYPUN�TH`�HYPZL�
HZ�^LSS�� -PUHSS �̀� ZSLLW� PZ�VM[LU� PTWHJ[LK��ILNPUUPUN� PU� PUMHUJ �̀�
0M�[VUN\L�[PLZ�YLTHPU�\U[YLH[LK��[OL`�JHU�SLHK�[V�Z[Y\J[\YHS�HUK�
M\UJ[PVUHS�JOHUNLZ�PU�[OL�JYHUPVMHJPHS�YLZWPYH[VY`�JVTWSL_�HUK�
JHU�PTWHJ[�ZSLLW�[OYV\NOV\[�[OL�SPMLZWHU�

;VUN\L�[PLZ�HUK�SV^�[VUN\L�YLZ[PUN�WVZ[\YLZ�VM[LU�SLHK�[V�VY�L_HJLYIH[L�
TV\[O�IYLH[OPUN��4V\[O�IYLH[OPUN�WYL]LU[Z�[OL�IYHPU�MYVT�L_WLYPLUJPUN�[OL�
KLLWLZ[�SL]LS�VM�ZSLLW��(Z�H�YLZ\S[��WLVWSL�^OV�TV\[O�IYLH[OL�H[�UPNO[�VM[LU�
H^HRLU�\UYLMYLZOLK��*OPSKYLU�HUK�HK\S[Z�TH`�IL�NL[[PUN�[OL�YPNO[�X\HU[P[`�VM�
ZSLLW�H[�UPNO[��I\[�THU`�HYL�UV[�NL[[PUN�[OL�X\HSP[`�VM�ZSLLW�[OH[�[OL`�ULLK��
:UVYPUN�PZ�H�YLK�ÅHN�HUK�ZPNUHSZ�[OH[�VIZ[Y\J[P]L�ZSLLW�HWULH�VY�ZSLLW�KPZVY�
KLYLK�IYLH[OPUN�PZ�SPRLS �̀�<WWLY�HPY^H`�YLZPZ[HUJL�HUK�WVVY�UHZHS�IYLH[OPUN�
JHU� IL� JH\ZLK� I`� H� ZTHSSLY�[OHU�UVYTHS� UHZHS� JH]P[ �̀� KL]PH[LK� ZLW[\T�� VY�
OPNO�HYJOLK�WHSH[L���(SS�VM�[OVZL�TH`�KL]LSVW�^OLU�[OLYL�PZ�PUZ\MÄJPLU[�WYLZ�
Z\YL�MYVT�[OL�[VUN\L�HNHPUZ[�[OL�WHSH[L�IV[O�PU�\[LYV�HUK�K\YPUN�PUMHUJ �̀�

(�IHI`�^P[O�HU�HU[LYPVY��ULHY�VY�H[�[OL�[PW��[VUN\L�[PL�VY�H�OPKKLU��Z\IT\�
JVZHS��WVZ[LYPVY�[VUN\L�[PL�PZ�VM[LU�IVYU�^P[O�H�OPNO�HYJOLK�WHSH[L��;OLZL�JVT�
TVU�[L[OLYZ�RLLW�[OL�[VUN\L�PU�H�SV^�WVZP[PVU�PU�\[LYV��ZV�[OL�WHSH[L�KVLZ�UV[�
YLJLP]L�P[Z�UH[\YHS�YLZ[PUN�WYLZZ\YL�MYVT�[OL�[VUN\L��HUK�PUZ[LHK�VM�H�IYVHK��
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[PTL��OL�LUQV`Z�ZWLUKPUN�[PTL�^P[O�OPZ�MHTPS �̀�YLHKPUN��HUK�V\[KVVY�HJ[P]P[PLZ��+Y��)H_[LY�HSZV�WHY[PJPWH[LZ�PU�THU`�V]LYZLHZ�KLU[HS�
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VW� [OL� QH^Z� IL[[LY� [OHU� W\YLLK� IHI`� MVVK��
4V[OLYZ�ZOV\SK�Z[PSS�IYLHZ[MLLK�\U[PS�[OL�IHI`�
PZ�H[�SLHZ[����TVU[OZ�VSK��VY�SVUNLY��HZ�TV[OLY�
HUK�IHI`�KLZPYL��4VYL� L_LYJPZL�VM� [OL� QH^Z�
ILNPUUPUN� H[� IPY[O� HUK� [OYV\NOV\[� NYV^[O�
HUK�KL]LSVWTLU[�TLHUZ�HU�PUJYLHZLK�ZPaL�VM�
[OL�QH^Z�HUK�KLJYLHZLK�YPZR�VM�THSVJJS\ZPVU��
SLZZ�ULLK� MVY�VY[OVKVU[PJZ�� HUK�L]LU�H]VPK�
PUN�^PZKVT�[VV[O�L_[YHJ[PVU�9�*VU]LYZLS �̀�PM�H�
WLYZVU»Z�QH^Z�HYL�SLZZ�KL]LSVWLK��[OL�[VUN\L�
PZ� MVYJLK� [V� YLZ[�KV^U�HUK� YLZPKL� PU�WHY[�VM�
[OL�[OYVH[��[HRPUN�\W�]HS\HISL�HPY^H`�ZWHJL��
0M�[OL�WHSH[L�PZ�UHYYV^�HUK�[OL�SV^LY�QH^�PZ�YL�
Z[YPJ[LK�VY�YL[Y\KLK��[OL�SV^LY�QH^�HSZV�[HRLZ�
\W�HPY^H`�ZWHJL��;OPZ�WOLUVTLUVU�JHU�HSZV�
VJJ\Y�MYVT�H�[VUN\L�[OH[�PZ�OLSK�KV^U�I`�H�
[PL��;OL� [VUN\L�PZ� [OLU�\UHISL� [V�YLZ[� PU� [OL�
WHSH[L�� ZV� M\UJ[PVUHSS`� �L]LU� PM� [OL�WHSH[L� PZ�
IYVHK�� [OL�VUS`�WSHJL� SLM[� MVY� [OL� [VUN\L� [V�
NV�PZ�IHJR^HYK��^OPJO�JSVZLZ�VMM�WHY[�VM�[OL�
HPY^H �̀�5HYYV^�WHSH[LZ�HUK�ZVM[�WHSH[L�LSVU�
NH[PVUZ� OH]L� ILLU� HZZVJPH[LK� ^P[O� [VUN\L�
[PLZ� PU� H� YLJLU[� Z[\K �̀���(M[LY� M\SS� [VUN\L�[PL�
YLSLHZLZ��JOPSKYLU�HUK�HK\S[Z�HYL�VM[LU�MV\UK�
[V� ZSLLW� TVYL� KLLWS �̀� ZUVYL� SLZZ�� L_OPIP[�
ML^LY�TV]LTLU[Z��HUK�MLLS�TVYL�YLMYLZOLK�PU�
[OL�TVYUPUN��6M[LU�[OL�WHYLU[Z�HUK�WH[PLU[Z�
[OLTZLS]LZ� YLWVY[� IL[[LY� JVUJLU[YH[PVU� HUK�
SLZZ�O`WLYHJ[P]P[`�HZ�^LSS��0[�PZ�MHZJPUH[PUN�[OH[�
H�OPKKLU�Z[YPUN�JHU�OH]L�Z\JO�H�KYHTH[PJ�PT�
WHJ[�VU�O\THU�WO`ZPVSVN`�HUK�X\HSP[`�VM�SPML�

6M[LU� HM[LY� H� MYLULJ[VT`� VY� [VUN\L�[PL�
YLSLHZL� WYVJLK\YL�� [OL� WH[PLU[�^PSS� UV[PJL� H�
KLLWLY�X\HSP[`�VM�ZSLLW�HUK� [OL�WHYLU[Z�^PSS�
UV[PJL�SLZZ�ZUVYPUN��SLZZ�TV]LTLU[��SLZZ�^HR�
PUN�� HUK� IL[[LY� TVVK� PU� [OLPY� JOPSK�� ;OLZL�
ÄUKPUNZ�HYL�ZVTL�VM�[OL�TVZ[�JVUZPZ[LU[�ÄUK�
PUNZ�PU�V\Y�WLKPH[YPJ�WH[PLU[Z�HUK�VM[LU�YLZ\S[�
^P[OPU�[OL�ÄYZ[�ML^�KH`Z�HM[LY�[OL�WYVJLK\YL��
6SKLY� JOPSKYLU� HUK�HK\S[Z�^PSS� YLX\PYL� [OLY�
HW`��T`VM\UJ[PVUHS��ZWLLJO��IVK`^VYR��L[J���
MVY�H�M\SS�YLZVS\[PVU�VM�Z`TW[VTZ��HUK�THU`�
^P[O�UHYYV^�KLU[HS�HYJOLZ�^PSS�ULLK�L_WHU�

ZPVU�HUK�NYV^[O�HWWSPHUJLZ�[V�THRL�YVVT�MVY�[OL�UL^S`�YLSLHZLK�[VUN\L��-VY�
ZVTL�`V\UN�JOPSKYLU��H�YLSLHZL�OHZ�[OL�WV[LU[PHS�[V�PTWYV]L�[OL�X\HSP[`�HUK�
X\HU[P[`�VM�ZSLLW��^OPJO�PTWHJ[Z�UV[�Q\Z[�[OL�JOPSK��I\[�[OL�LU[PYL�MHTPS �̀�

Case Report
(�UPUL�`LHY�VSK�H\[PZ[PJ�THSL�WH[PLU[�̂ OV�OHK�[YV\ISL�̂ P[O�ZWLLJO��MLLKPUN��

ZSLLW��HUK�YLÅ\_�̂ HZ�WYLZLU[LK�I`�OPZ�TV[OLY�MVY�L]HS\H[PVU��/PZ�Z`TW[VTZ�PU�
JS\KLK�MY\Z[YH[PVU�^P[O�JVTT\UPJH[PVU��ZWLLJO�KLSH`�\U[PS�HNL����WVVY�ZWLLJO�
PU[LSSPNPIPSP[ �̀�JOYVUPJ� YLÅ\_�ZPUJL� PUMHUJ �̀�WVVY�^LPNO[� SPMLSVUN� ��[O�WLYJLU�
[PSL���HUK�HU[LYPVY� SVZZ�VM�TPSR�K\YPUN�IV[[SL�MLLKPUN�HZ�H�IHI �̀�:VSPK�MLLKPUN�
OHK�HS^H`Z�ILLU�H�JOHSSLUNL��HUK�OL�^HZ�H�¸]LY`�ZSV^�LH[LY�¹�/L�WHJRLK�MVVK�
PU�OPZ�JOLLRZ�¸SPRL�H�JOPWT\UR¹��JOVRLK�HUK�NHNNLK�VU�MVVK��HUK�ZWP[�MVVK�
V\[�MYLX\LU[S �̀�/PZ�ZSLLW�X\HSP[`�HUK�X\HU[P[`�^LYL�IV[O�WVVY�HJJVYKPUN�[V�OPZ�
MHTPS �̀�/L�OHK�KPMÄJ\S[`�NVPUN�[V�ZSLLW��H^HRLULK�LHZPS`�HUK�VM[LU��ZSLW[� PU�
Z[YHUNL�WVZP[PVUZ��TV]LK�HUK�RPJRLK�H[�UPNO[��NYV\UK�OPZ�[LL[O��IYLH[OLK�VYHSS`�

-PN\YL��!�(U�PUMHU[�^P[O�H�SPW�[PL�HUK�[V�[OL�[PW�HU[LYPVY�[VUN\L�[PL��ILMVYL�HUK�PTTLKPH[LS`�HM[LY�
SHZLY�YLSLHZL��

-PN\YL��!�,_HTWSL�VM�H�[`WPJHS�WVZ[LYPVY�[VUN\L�[PL�YLSLHZL�PU�H�JOPSK��(M[LY�*62�SHZLY�YLSLHZL��TPUP-
THS�[V�UV�ISLLKPUN��HUK�JSLHU�THYNPUZ�^P[O�WYLJPZL�JVU[YVS�VM�[OL�Z\YNPJHS�ZP[L��
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H[�UPNO[��HUK�ZUVYLK�VM[LU��/PZ�[VUN\L�[PL�^HZ�
H�WVZ[LYPVY� [VUN\L�[PL� HUK�^HZ� [OLYLMVYL�UV[�
YLJVNUPaLK�I`�OPZ�OLHS[OJHYL�WYV]PKLYZ��0[�^HZ�
UV[�KLLTLK�[V�IL�H�SPRLS`�JVU[YPI\[VY�[V�HU`�
VM�OPZ�PZZ\LZ�WYL]PV\ZS`��^OPJO�PZ�JVTTVU�PU�
JOPSKYLU�^P[O�H\[PZT��

�
(M[LY� H� M\SS� OPZ[VY`� ^HZ� VI[HPULK� HUK� HSS�

YLSH[LK� Z`TW[VTZ�� YPZRZ�� HUK� ILULÄ[Z� VM� [OL�
WYVJLK\YL� ^LYL� KPZJ\ZZLK� ^P[O� OPZ� WHYLU[Z��
[OL`� JOVZL� [V� OH]L� OPT� \UKLYNV� H� SPUN\HS�
MYLULJ[VT �̀�;OL� PUZ[Y\TLU[� \[PSPaLK� ^HZ� [OL�
�������UT�*6�� SHZLY� �3:������3PNO[:JHSWLS��
)V[OLSS�>(���;OL�HYLH�^HZ�HULZ[OL[PaLK�^P[O�
H�JVTWV\UKLK�[VWPJHS�HULZ[OL[PJ��I\[�ULP[OLY�
UP[YV\Z�V_PKL��VYHS�ZLKH[PVU��NLULYHS�HULZ[OL�
ZPH��UVY�PUQLJ[LK�SVJHS�HULZ[OL[PJ�^LYL�\ZLK��(�
TV\[O�WYVW�̂ HZ�\ZLK��HZ�̂ LSS�HZ�[^V�HZZPZ[HU[Z�
[V�Z[HIPSPaL�[OL�WH[PLU[��^OV�^HZ�PUP[PHSS`�JVT�
IH[P]L��I\[�^P[O�[OL�*6��SHZLY��[OL�WYVJLK\YL�
^HZ�X\PJR��HUK�OL�JHSTLK�KV^U�L]LU�K\YPUN�
[OL�WYVJLK\YL� P[ZLSM��(M[LY����ZLJVUKZ�VM� SHZ�
PUN�H[���>�W\SZLK� �5VU�:\WLY7\SZL���� �/a��
������K\[`������>�H]N���[OL�[PZZ\L�^HZ�]HWVY�
PaLK�̂ P[O�UV�ISLLKPUN�VY�Z[P[JOLZ��HUK�TPUPTHS�
KPZJVTMVY[�[V�[OL�WH[PLU[��;OL�WH[PLU[�^HZ�PU�
Z[Y\J[LK�[V�WLYMVYT�VYHS�L_LYJPZLZ�H[�OVTL�MVY�
[OYLL�^LLRZ� WVZ[VWLYH[P]LS`� HUK� [OL� WHYLU[Z�
^LYL�ZOV^U�OV^�[V�KV�̂ V\UK�SPM[Z�PM�OL�̂ V\SK�
HSSV^� [OLT��;̂ V�^LLRZ� SH[LY�� [OL�WH[PLU[� YL�
[\YULK�MVY�H�]PZP[��HUK�[OL�TV[OLY�YLWVY[LK�[OH[�
OPZ� ¸ZSLLWPUN� HUK� LH[PUN� PTWYV]LTLU[� BOHKD�
ILLU� \UYLHS�¹� 0[� ^HZ� LHZPLY� MVY� OPT� [V� JVT�
T\UPJH[L��OL�^HZ�SLZZ�MY\Z[YH[LK�^OLU�LH[PUN��
OPZ� HWWL[P[L�OHK� PTWYV]LK��OL�^HZ� Z^HSSV^�
PUN�TVYL�LHZPS �̀�OL�^HZ�ÄUPZOPUN�TVYL�VM�OPZ�
TLHSZ��OL�^HZ�ZWP[[PUN�MVVK�V\[�SLZZ�VM[LU��OL�
^HZ�UV[�NHNNPUN�VY�JOVRPUN�VU�MVVK�H[�HSS��HUK�
OL�OHK�SLZZ�YLÅ\_��/PZ�ZSLLW�^HZ�HSZV�ZPNUPÄ�
JHU[S`� PTWYV]LK�� /L� MLSS� HZSLLW�TVYL� LHZPS`�
HUK�H^HRLULK� SLZZ� [OHU�ILMVYL� [OL� MYLULJ[V�

T �̀�/L�TV]LK�HUK�JVU[VY[LK�OPZ�IVK`�SLZZ�K\YPUN�[OL�UPNO[��/L�ZUVYLK�SLZZ��
Z[VWWLK�TV\[O�IYLH[OPUN�HUK�X\P[�NYPUKPUN�OPZ�[LL[O��

*OPSKYLU�L_WLYPLUJPUN�ZSLLW�PZZ\LZ�ZOV\SK�IL�L]HS\H[LK�MVY�ZWLLJO��MLLK�
PUN��HUK�V[OLY�KPZVYKLYZ��HUK�PM�[OLZL�HYL�WYLZLU[��[OL`�ZOV\SK�SLHK�[OL�WYV�
]PKLY�[V�Z\ZWLJ[�H�[VUN\L�[PL��(U�L_HTPUH[PVU�I`�H�[PL�ZH]]`�WYV]PKLY�ZOV\SK�
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It is fascinating that a  

hidden string can have  

such a dramatic impact  

on human physiology  

and quality of life.




