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INTRODUCTION

Dacryocystorhinostomy (DCR) is the surgical proce-
dure   done to relieve the obstruction of the naso-
lacrimal duct. The objective is to surgically marsupi-
alize nasolacrimal sac into the nasal cavity evading 
the obstructed nasolacrimal duct. Traditionally, it is 
being done by ophthalmologist via an external 
approach through medial canthal incision. Though 
the functional output is mostly fruitful but this results 
in a visible scar. Therefore ophthalmologists and 
otolaryngologists started to look for an alternate 
approach through the nose, thereby avoiding the 
external scar.

A review of history of Endoscopic transnasal dacryo-
cystorhinostomy (ETDCR) revealed that Caldwell in 
1893 was credited with reporting of the intranasal 

route for DCR. He did this by trephination of naso-
lacrimal duct 1. West in 1910 presented his series 
using the transnasal route by removing the window 
of bone over the lacrimal sac2. Berryhill and Doren-
busch reported their 20 years’ experience in 1982 
wherein they modified the West’s operation and 
developed a trans septal approach to lacrimal sac 
by creation a window in the nasal septum to 
improve the visibility of area 3. Despite of a break-
through the interest among otolaryngologist 
remained low due to poor visibility with the tradition-
al headlight.

With the advent of endoscopes and their use in 
nasal surgery in nineties, experience of endoscopic 
dacryocystorhinostomy was beginning to appear in 
the literature. Rice in United States 4 and 
McDonough in 1989 5, presented their initial results 

of endoscopic DCR. .With the advantage of excel-
lent intranasal visualization of anatomy, and simplic-
ity of the procedure appealed many. The basic 
method revolved around elevation of the mucosa 
and the bone over of the lacrimal sac and marsupi-
alization it into the nasal cavity. The interest of 
otolaryngologist in the procedure has enhanced 
globally, as is now reflected widely in medical litera-
ture since 1990. With the obvious advantages like 
freedom from external scar, no chances of damage 
to medial canthal ligament and comparable func-
tional results, the external DCR was taken as “end of 
an era” in 1997 6 .

In the beginning the procedure of ETDCR was done 
by traditional cold steel instruments. Continuing 
evolutions progressed it into a highly specialized 
procedure, utilizing laser7, powered instruments to 
remove the bone over lacrimal sac 8 , and applica-
tion of Mitomycin C to prevent stenosis of ostium 9.

The success rate has been measured in terms of 
restoration of functional anatomy in terms of a 
patent ostium, evidenced by endoscope, symp-
tomatic relief from epiphora and visualization of 
flow of   Fluorescein through ostium. In the most 
recent series by Ali et al the success rate was report-
ed to be around 97% in terms of anatomy and 91 % 
on the count of function 10. The parameters to 
achieve the high success rate are excellent visual-
ization, complete exposure of lacrimal sac particu-
larly above the axilla of middle turbinate, meticu-
lous surgical technique to marsupialize the lacrimal 
sac, aftercare of surgical site and follow-up. In the 
current study we have targeted all these factors to 
evaluate the usefulness and efficacy of the proce-
dure.

METHODS

This was a prospective study jointly done by Otolar-
yngology and Ophthalmology departments of 
Ziauddin University Hospital on all the patients who 
presented with epiphora due to nasolacrimal duct 
obstruction, mucocele, acute and chronic dacryo-
cystitis, from August 2011 to August 2013.

A total of 76 patients were included in the study 
who underwent ETDCR. All the patients were initially 
assessed in the ophthalmology department for 
demography and   the confirmation of nasolacrimal 
duct blockage. Regurgitation test and probing and 
syringing were employed. The otolaryngology 
assessment comprised of nasal examination with 
and without endoscope to pick any concomitant 
nasal and sinus pathology.

All surgeries were done under general anesthesia. 
Prior to that the nasal cavity was packed with 
neurosurgical patties soaked in 4% lignocaine with 
1:1000 adrenalin solution; these were placed 
around the middle turbinate for 10 minutes. After 

removal solution of 2% lignocaine with 1:200000 
adrenalin injected anterior to uncinate process and 
axilla of middle turbinate to obtain a bloodless 
operative field. In cases where deviated nasal 
septum was found to obstruct the view of surgical 
field, septoplasty was done. Both the puncta were 
dilated by Nettleship punctum dilator and then 
vitrectomy light was passed through the upper 
punctum. The nasal cavity was entered with Karl 
Storz 0° 4mm wide angle sinuscope attached to a 
Stryker camera system. With vitrectomy light trans 
illumination exact localization of lacrimal sac was 
noted. Two parallel incisions given by angled vitrec-
tomy knife, first 1 cm above the axilla of middle 
turbinate, and another just above the inferior 
turbinate. The length of the incisions were about 
8mm. A vertical incision uniting the previous incision 
given by angled vitrectomy knife 1 cm anterior to 
lacrimal crest. The mucoperiosteum was elevated 
by suction Freer’s elevator to expose the bone over 
the lacrimal sac and then removed. The lacrimal 
crest overlying the sac was removed by Kerrison 
2mm rongeur to expose the sac. The bone covering 
the superior sac was always found to be thicker and 
required to be removed by otological drill utilizing 
2mm diamond burr. The vitrectomy light could now 
be seen clearly and an incision was given over the 
lacrimal sac that was made tented by the light. 
Horizontal incisions made at the vertical incision on 
sac to create anterior and posterior flaps so that the 
lacrimal sac was now like opened book. The anteri-
or flap removed by the rongeur and posterior by 
Blakeley forceps so that the sac mucosa should be 
approximated to the nasal mucosa in the end. The 
silicon stenting was done only in cases with traumat-
ic injury to nasolacrimal duct or where revision Exter-
nal DCR or ETDCR was planned. A piece of gel 
foam was applied to the marsupialized sac and a 
light nasal packing with ribbon gauze soaked in 
fucidic ointment applied. 

Post-operative care and follow up

The nasal packs were removed after 24 hours and a 
seven day course of antibiotic and analgesic was 
prescribed along with saline nasal spray and antibi-
otic eye drops. Patients were followed in clinic every 
week for three consecutive weeks, then every 
month for six months and finally every three months. 
At the initial follow-up nasal cavities were examined 
for crusts and fibrin coagulum which were removed, 
subsequently neo ostium was examined for paten-
cy by Fluorescein test and improvement of symp-
toms.  In cases where silicon stents were applied, 
they were removed after 3 months.

RESULTS 

Between august 2011 and august 2013 76 (Female 
58 and 18 male) patients were treated for distal 
nasolacrimal duct obstruction by ETDCR. Mean age 
was 37.32(range 6-76). Of these 76 patients 67 were 

for primary ETDCR including two  post traumatic 
cases , 09 were  revision surgeries following failed 
external DCR (ExDCR ) done in other centers, and 
65 had an idiopathic nasolacrimal duct blockage. 
The duration of symptoms at the time of presenta-
tion was from less than six months to 20 years 
.Among the symptoms with which presented are 
depicted in Table 2. Among the sinunasal symptoms 
nasal obstruction was reported by eleven patients 
(14.43 %) though gross deviated nasal septum was 
found in twentysix patients (34.21 %). Septoplasty to 
achieve sufficient space to accommodate endo-
scopes and instruments was done in thirteen 
patients (17.10 %). ETDCR was done primarily in 
sixtyseven cases, and revision surgeries for failed 
ExDCR done in nine cases, table 3.
 
The patients were asked about the resolution in 
symptom after a follow-up of one year. Out of 72 
cases 94.75% have successful outcome in terms of 
relief from epiphora no recurrence of medial 
canthal swelling and lacrimal abscess, whereas four 
(5.26 %) cases had persistent epiphora. Among 
these four cases, three had rhinostomy closure 
observed due to fibrosis and one had middle 
turbinate hypertrophy obstructing the patent neo 
ostium on nasal endoscopic examination. Revision 
procedure were conducted and three out of four 
(75 %) cases had successful outcomes. The overall 
success rate in our series of primary and revision 
ETDCR is 98.68 %. Success in our series was deter-
mined by resolution of epiphora and patent ostium 
on one year follow-up.

No significant complications encountered per and 
postoperatively. One patient had mild epistaxis 
following removal of nasal pack after surgery, and 
one had mild lower eyelid edema, which was 
resolved by medical treatment.

Table 1: Demographics of 76 Patients who under-
went endoscopic transnasal Dacryocystorhinosto-
my Surgeries

Table 2: Clinical presentations of the patients

Table 3: Procedure of Endoscopic transnasal DCR 
procedures performed

Table 4: Success rates of the group and different 
subgroups

DISCUSSION 

Over two decades period from the beginning of 
endoscopic approach to lacrimal sac as of today 
ETDCR practice has gained momentum. It has now 
been adopted as a standard procedure for treating 
distal nasolacrimal duct blockage. The ExDCR 
considered by ophthalmologist as gold standard.   
ETDCR, when compared with the conventional 
method has brought equivocal functional success 
rate 11, 12. The obvious advantages being avoidance 
external scar , clear and magnified view of the 
lacrimal crest, ease of the procedure with tradition-
al cold steel instruments and a superadded  correc-
tion of concurrent nasal pathology. In addition it 
can be offered in acute infective conditions of 
lacrimal sac, carry lesser morbidities, the paradigm 
has now shifted in favor of ETDCR. 

One of the advantage of endoscopic approach is 
to deal with nasal pathology simultaneously. This 
may range from correction of nasal septal deviation 
to have sufficient access to lacrimal anatomy or the 
treatment of symptomatic septal or turbinate and 
sinus disorder in the same sitting13.In this series we 
performed 13 septoplasty  and one anterior partial 
middle turbinectomy relieving the nasal and sinuses 
symptoms.

In one of the identical series14  the preoperative 
workup protocol dacryocystography and CT scan 
was routinely done in all the cases to know the site 
of obstruction. In the current series CT scan and 
dacryocystography was done only in two case with 
previous history of maxillofacial trauma. We consid-
ered clinical workup to be sufficient to assess the 
level of obstruction of nasolacrimal pathway. This 
saved the cost of the procedure significantly.

The use of endoilluminator light or vitrectomy light 
has been advocated through one of the punctum 
to identify the exact position of lacrimal sac intrana-
sally by some authors in post-traumatic or revision 
cases15.  While it is not considered useful by Ananth.  

et. al as the position of sac is more or less constant in 
their view 16. At our center we used endolight 
routinely in every case as minor variations in the 
lacrimal sac anatomy were commonly encoun-
tered in our series. This particularly pertains to the 
superior limit which is documented to be 8mm 
above the anterior attachment of middle turbinate 
17. We found it at the level of anterior attachment in 
seven cases. We recommend the use of endolight 
in every case to pick up any surprising variation in 
anatomy, preventing any mishap during the proce-
dure.
 
The exposure of lacrimal sac and marsupialization it 
into the nasal cavity were evolved in our experi-
ence with time. Initially it was diathermy of mucosa 
of frontal process of maxilla done to minimize bleed-
ing. Then we started the superior, inferior and anteri-
or incisions to have a posterior based flap. Bone 
over the sac was removed by Kerrison rongeur. 
Difficulties to encounter thickness of bone in superi-
or aspect forced us to use drill with 2mm diamond 
burr .The use of powered instruments helped in 
complete exposure of lacrimal sac, thereby creat-
ing easy in marsupialization as followed by others 18. 
It is documented in one of the series that inade-
quate bone removal is the important cause of 
failure 19. Use of powered drill has become a 
standard protocol of the procedure now. The 
current practice is to create the anterior and poste-
rior flap and this gives better outcome. Creation of 
ostium could be achieved by endoluminal 
transcanlicular diode laser 20, but expensive equip-
ment and a lower success rate has discouraged its 
routine use.

Many adjunctive procedure are done to keep the 
ostium patent to have good long term results. One 
is application of Mitomycin C, an antimitotic drug 
application around newly created ostium. This 
prevent fibrosis and closure 21. Another method is 
the use of silicon tubes stents. Various comparative 
studies did not show any advantage of stents in 
achieving the higher success rate 22, rather its use 
has caused crusting, granulations formation and 
infection, dropping the successful outcome 23, 24.  In 
our series none of the adjunct procedures are used 
routinely. We selectively use stenting in revision 
ETDCR from failed ExDCR and in cases with history of 
trauma. Our center has previously described the 
experiences with ETDCR without stenting 25. Our 
center recommend non stenting in primary ETDCR. 
This recommendation is based on higher success 
rate in our series.

The complications of ETDCR includes preoperative 
hemorrhage, trauma to perioperative structures like 
uncinate process ,orbital trauma with transient 
damage to middle rectus muscle causing diplopia, 
synachie  between rhinostomy and the nasal 
septum resulting in the closure and hence recur-
rence of epiphora 26. We had encountered only 

lower lid edema and mild postoperative epistaxis 
which were managed conservatively.

CONCLUSION

The success rate in our series is indicates the logical 
choice of the endoscopic approach to the 
conventional nasolacrimal duct obstruction opera-
tion. The ETDCR with powered instruments ensures 
complete exposer of lacrimal sac, particularly the 
superior aspect results in sufficiently large rhinosto-
my to prevent re-stenosis and recurrence of symp-
toms. The use of trans illumination of lacrimal sac by 
endolight is useful tool in   to identify variations in 
anatomy.  Meticulous surgical approach and com-
prehensive post-operative care in first two weeks 
resulted in higher success rates. The silicon stenting is 
required in selected cases and Mitomycin C appli-
cation is not essential.
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ABSTRACT
 

Background: Oral cancer is regarded as the sixth most common malignant tumor and is one of the leading 
cause of death. Lymph node metastasis is a major factor for the prognosis of oral squamous cell carcinoma 
(OSCC). The objective of study was to compare the lymph node metastases with different histopathological 
parameters to identify high risk patients with the need for extensive treatment plans.

Methods: 140 histologically proven OSCC patients visiting Ziauddin College of Dentistry were included in this 
study. The clinico-pathological parameters were compared by using Chi-square, Kruskal-Willis and 
Mann-Whitney.

Results: There were 90 male and 50 female patients with 29.8% in 49-58 years age group. Buccal mucosa was 
the most common site of tumor. The predominant morphology of OSCC was moderately differentiated 
OSCC with stage IV disease. Lymph node metastasis was present in 48.6% of patients. Perineural invasion 
(22.9%), lymphovascular invasion (8.6%) and distant metastasis (11.1%) were also recorded. The mean tumor 
size was 3.45mm ± 1.95mm and mean tumor thickness was 1.8 ± 1.6mm.

Conclusion: A significant association between grade, stage, tumor size, tumor thickness and distant metas-
tasis with lymph node involvement was found. However further studies with larger sample size are required to 
validate these results.

KEY WORDS: Oral squamous cell carcinoma; Lymph node metastases; Tumor size; tumor thickness.
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INTRODUCTION 

Oral cancer is regarded as the sixth communal 
malignancy and is the foremost cause for the death 
1. Pakistan and India fall in high risk zone of oral 
squamous cell carcinoma (OSCC) with prevalence 
rates of 10% and 40% respectively, as presentation is 
late and treatment is not optimum. Regardless of 
recent advancements in surgical and adjuvant 
chemo-radiotherapy the five-year survival rate 
remains to be 50% 2.

The lymph node involvement reflects biological 
aggressiveness of OSCC. As the oral cavity have 
abundant lymphatic network, the risk of develop-
ment of nodal metastasis varies between 19%-57% 
even in the early stages 2. This causes the survival 
rate to be decreased up to 50% or more4. Currently 
the size and thickness of tumor are used to predict 

the prognosis of oral cancer5. Increased tumor size 
and thickness are related to the lymph node metas-
tases, recurrence of tumor as well as poor progno-
sis6. There is 12% risk of metastasis when tumor thick-
ness is of 6 mm or less; however when thickness was 
7 mm or more, the risk increased to 57% 7. The 
outcome of OSCC is greatly influenced by the 
stage of the disease as well. Early staged tumors 
have better prognosis and less aggressive treat-
ments 8.The objective of this study was to compare 
lymph node metastases with different histopatho-
logical parameters in order to identify the high risk 
patients for extensive treatment and to predict their 
prognosis.

METHODS 

This cross-sectional study comprises of 140 OSCC 
patients aged 18–80 years with no sex predilection, 

visiting the Department of Maxillofacial Surgery, 
Ziauddin College of Dentistry, between April 2014 to 
July 2015. The study approval was taken by the 
Ethics Review Committee, of Ziauddin University 
(0241114SMMPHIL). Eligible participants were 
informed and written consent was sought.

Oral specimens were fixed overnight in 10% 
buffered formalin and routinely processed. 4-5 µm 
thick, paraffin embedded tumor sections were 
stained with Haematoxylin and Eosin. Histological 
grade was assessed according to Broders classifica-
tion 10. Stage was determined by using American 
Joint Committee on Cancer (AJCC) TNM classifica-
tion11.

SPSS (v.21.0) was used for statistical analysis. Data 
for categorical variables were expressed in frequen-
cies and percentages. Chi-square test was used to 
find the association among different groups. 
Kruskal-Willis and Mann-Whitney test were used to 

find the difference in the mean ranks of tumor size 
and thickness. P-value less than 0.05 was regarded 
as statistically significant.

RESULTS

There were 90 (64.3%) male and 50 (35.7%) female 
OSCC patients. 29.8% patients were in 49-58 years 
age group. Lymph node metastases were present in 
72 (51.4%) OSCC patients with, 22 (15.7%) N1a, 11 
(7.8%) N1b, 10 (7.1%)  N2a, and 29 (20.7%) N2b. Both 
gender and age had no significant association with 
cervical lymph node metastasis.

Buccal mucosa was found to be the most common 
site of tumor (69; 49.3%) showing no significant 
association with lymph node metastases (p<0.268). 
87(62.1%) of cases were moderately differentiated 
(p<0.026) while 71(50.4%) patients were Stage IV 
disease (p<0.05). 

DISCUSSION

In line with the reported evidence, Lymph node 
metastases is found in approximately 34%-50% of 
OSCC patients 12. We report an increased incidence 
of OSCC in older aged males. However, the 
incidence is increasing in younger age group 
patients as well as in females13 due to increased 
usage of tobacco, alcohol and dietary inadequa-
cies like insufficient intake of vegetables and fruits14.

In our study, buccal mucosa (46.8%) was the com-
monly involved site. However, in the west, tongue 
along with floor of mouth are commonest sites of 
OSCC 4 due to practices of alcohol use. 13

Tumor size and thickness showed significant associa-
tion with lymph nodes metastasis (p<0.032) (p<0.05) 
which is in agreement with other studies 15,16,17. How-
ever, disparity exists for optimal tumor thickness 
cutoff point 18, 19. In our study the cut off for tumor 
thickness is 3.1 mm while earlier studies have 
proposed 3mm to 6mm as cutoff point18. The prog-
nosis changed significantly at a cut–off of less than 
4mm of tumor thickness with local control, nodal 
disease and survival rates of 91%, 8%, and 100% 
respectively, compared with 84%, 48% and 74% for 
those 4mm or more20. So, Early detection of tumor 
will result in smaller tumor size, tumor thickness< 3 
mm and hence better prognosis, quality of life and 
long term survival.

Concurrent with other studies21, 22, we reported 
significant association of tumor stage with lymph 
node metastasis (p<0.05).It has been suggested to 

combine TT with the pathological staging to obtain 
a modified pT classification23 as TT being third 
dimension of tumor is accurate prognosticator of 
metastasis22. In our study, majority of cases were 
moderately differentiated showing significant 
association with lymph node metastasis 6, 10. Further-
more, grading system is considered as poor indica-
tor of outcome and response it is attributed to intra- 
observer variability in morphological assessment of 
degree of keratinization, pleomorphism (cellular + 
nuclear) and mitosis 24.

Lymphovascular and PNI are reported to have a 
substantial association with tumor size,  grade, 
nodes and with overall prognosis25, while others 
found no significant association of these 
variables26,27.Our study showed no significant associ-
ation with PNI. The variation in significance of PNI is 
most likely attributed to inconsistency in the meth-
odology along with limited number of cases being 
analyzed 28. Therefore, for validation advance 
studies are required.

CONCLUSION

A significant association between nodal involve-
ment and grade, stage, tumor size and tumor thick-
ness was found in oral squamous cell carcinoma. 
We recommend incorporation of these histopatho-
logical variables not only in protocols for treatment 
but also for assessment of prognosis. However 
further studies with larger sample size are warranted 
to justify these results.
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INTRODUCTION

Dacryocystorhinostomy (DCR) is the surgical proce-
dure   done to relieve the obstruction of the naso-
lacrimal duct. The objective is to surgically marsupi-
alize nasolacrimal sac into the nasal cavity evading 
the obstructed nasolacrimal duct. Traditionally, it is 
being done by ophthalmologist via an external 
approach through medial canthal incision. Though 
the functional output is mostly fruitful but this results 
in a visible scar. Therefore ophthalmologists and 
otolaryngologists started to look for an alternate 
approach through the nose, thereby avoiding the 
external scar.

A review of history of Endoscopic transnasal dacryo-
cystorhinostomy (ETDCR) revealed that Caldwell in 
1893 was credited with reporting of the intranasal 

route for DCR. He did this by trephination of naso-
lacrimal duct 1. West in 1910 presented his series 
using the transnasal route by removing the window 
of bone over the lacrimal sac2. Berryhill and Doren-
busch reported their 20 years’ experience in 1982 
wherein they modified the West’s operation and 
developed a trans septal approach to lacrimal sac 
by creation a window in the nasal septum to 
improve the visibility of area 3. Despite of a break-
through the interest among otolaryngologist 
remained low due to poor visibility with the tradition-
al headlight.

With the advent of endoscopes and their use in 
nasal surgery in nineties, experience of endoscopic 
dacryocystorhinostomy was beginning to appear in 
the literature. Rice in United States 4 and 
McDonough in 1989 5, presented their initial results 

of endoscopic DCR. .With the advantage of excel-
lent intranasal visualization of anatomy, and simplic-
ity of the procedure appealed many. The basic 
method revolved around elevation of the mucosa 
and the bone over of the lacrimal sac and marsupi-
alization it into the nasal cavity. The interest of 
otolaryngologist in the procedure has enhanced 
globally, as is now reflected widely in medical litera-
ture since 1990. With the obvious advantages like 
freedom from external scar, no chances of damage 
to medial canthal ligament and comparable func-
tional results, the external DCR was taken as “end of 
an era” in 1997 6 .

In the beginning the procedure of ETDCR was done 
by traditional cold steel instruments. Continuing 
evolutions progressed it into a highly specialized 
procedure, utilizing laser7, powered instruments to 
remove the bone over lacrimal sac 8 , and applica-
tion of Mitomycin C to prevent stenosis of ostium 9.

The success rate has been measured in terms of 
restoration of functional anatomy in terms of a 
patent ostium, evidenced by endoscope, symp-
tomatic relief from epiphora and visualization of 
flow of   Fluorescein through ostium. In the most 
recent series by Ali et al the success rate was report-
ed to be around 97% in terms of anatomy and 91 % 
on the count of function 10. The parameters to 
achieve the high success rate are excellent visual-
ization, complete exposure of lacrimal sac particu-
larly above the axilla of middle turbinate, meticu-
lous surgical technique to marsupialize the lacrimal 
sac, aftercare of surgical site and follow-up. In the 
current study we have targeted all these factors to 
evaluate the usefulness and efficacy of the proce-
dure.

METHODS

This was a prospective study jointly done by Otolar-
yngology and Ophthalmology departments of 
Ziauddin University Hospital on all the patients who 
presented with epiphora due to nasolacrimal duct 
obstruction, mucocele, acute and chronic dacryo-
cystitis, from August 2011 to August 2013.

A total of 76 patients were included in the study 
who underwent ETDCR. All the patients were initially 
assessed in the ophthalmology department for 
demography and   the confirmation of nasolacrimal 
duct blockage. Regurgitation test and probing and 
syringing were employed. The otolaryngology 
assessment comprised of nasal examination with 
and without endoscope to pick any concomitant 
nasal and sinus pathology.

All surgeries were done under general anesthesia. 
Prior to that the nasal cavity was packed with 
neurosurgical patties soaked in 4% lignocaine with 
1:1000 adrenalin solution; these were placed 
around the middle turbinate for 10 minutes. After 

removal solution of 2% lignocaine with 1:200000 
adrenalin injected anterior to uncinate process and 
axilla of middle turbinate to obtain a bloodless 
operative field. In cases where deviated nasal 
septum was found to obstruct the view of surgical 
field, septoplasty was done. Both the puncta were 
dilated by Nettleship punctum dilator and then 
vitrectomy light was passed through the upper 
punctum. The nasal cavity was entered with Karl 
Storz 0° 4mm wide angle sinuscope attached to a 
Stryker camera system. With vitrectomy light trans 
illumination exact localization of lacrimal sac was 
noted. Two parallel incisions given by angled vitrec-
tomy knife, first 1 cm above the axilla of middle 
turbinate, and another just above the inferior 
turbinate. The length of the incisions were about 
8mm. A vertical incision uniting the previous incision 
given by angled vitrectomy knife 1 cm anterior to 
lacrimal crest. The mucoperiosteum was elevated 
by suction Freer’s elevator to expose the bone over 
the lacrimal sac and then removed. The lacrimal 
crest overlying the sac was removed by Kerrison 
2mm rongeur to expose the sac. The bone covering 
the superior sac was always found to be thicker and 
required to be removed by otological drill utilizing 
2mm diamond burr. The vitrectomy light could now 
be seen clearly and an incision was given over the 
lacrimal sac that was made tented by the light. 
Horizontal incisions made at the vertical incision on 
sac to create anterior and posterior flaps so that the 
lacrimal sac was now like opened book. The anteri-
or flap removed by the rongeur and posterior by 
Blakeley forceps so that the sac mucosa should be 
approximated to the nasal mucosa in the end. The 
silicon stenting was done only in cases with traumat-
ic injury to nasolacrimal duct or where revision Exter-
nal DCR or ETDCR was planned. A piece of gel 
foam was applied to the marsupialized sac and a 
light nasal packing with ribbon gauze soaked in 
fucidic ointment applied. 

Post-operative care and follow up

The nasal packs were removed after 24 hours and a 
seven day course of antibiotic and analgesic was 
prescribed along with saline nasal spray and antibi-
otic eye drops. Patients were followed in clinic every 
week for three consecutive weeks, then every 
month for six months and finally every three months. 
At the initial follow-up nasal cavities were examined 
for crusts and fibrin coagulum which were removed, 
subsequently neo ostium was examined for paten-
cy by Fluorescein test and improvement of symp-
toms.  In cases where silicon stents were applied, 
they were removed after 3 months.

RESULTS 

Between august 2011 and august 2013 76 (Female 
58 and 18 male) patients were treated for distal 
nasolacrimal duct obstruction by ETDCR. Mean age 
was 37.32(range 6-76). Of these 76 patients 67 were 

for primary ETDCR including two  post traumatic 
cases , 09 were  revision surgeries following failed 
external DCR (ExDCR ) done in other centers, and 
65 had an idiopathic nasolacrimal duct blockage. 
The duration of symptoms at the time of presenta-
tion was from less than six months to 20 years 
.Among the symptoms with which presented are 
depicted in Table 2. Among the sinunasal symptoms 
nasal obstruction was reported by eleven patients 
(14.43 %) though gross deviated nasal septum was 
found in twentysix patients (34.21 %). Septoplasty to 
achieve sufficient space to accommodate endo-
scopes and instruments was done in thirteen 
patients (17.10 %). ETDCR was done primarily in 
sixtyseven cases, and revision surgeries for failed 
ExDCR done in nine cases, table 3.
 
The patients were asked about the resolution in 
symptom after a follow-up of one year. Out of 72 
cases 94.75% have successful outcome in terms of 
relief from epiphora no recurrence of medial 
canthal swelling and lacrimal abscess, whereas four 
(5.26 %) cases had persistent epiphora. Among 
these four cases, three had rhinostomy closure 
observed due to fibrosis and one had middle 
turbinate hypertrophy obstructing the patent neo 
ostium on nasal endoscopic examination. Revision 
procedure were conducted and three out of four 
(75 %) cases had successful outcomes. The overall 
success rate in our series of primary and revision 
ETDCR is 98.68 %. Success in our series was deter-
mined by resolution of epiphora and patent ostium 
on one year follow-up.

No significant complications encountered per and 
postoperatively. One patient had mild epistaxis 
following removal of nasal pack after surgery, and 
one had mild lower eyelid edema, which was 
resolved by medical treatment.

Table 1: Demographics of 76 Patients who under-
went endoscopic transnasal Dacryocystorhinosto-
my Surgeries

Table 2: Clinical presentations of the patients

Table 3: Procedure of Endoscopic transnasal DCR 
procedures performed

Table 4: Success rates of the group and different 
subgroups

DISCUSSION 

Over two decades period from the beginning of 
endoscopic approach to lacrimal sac as of today 
ETDCR practice has gained momentum. It has now 
been adopted as a standard procedure for treating 
distal nasolacrimal duct blockage. The ExDCR 
considered by ophthalmologist as gold standard.   
ETDCR, when compared with the conventional 
method has brought equivocal functional success 
rate 11, 12. The obvious advantages being avoidance 
external scar , clear and magnified view of the 
lacrimal crest, ease of the procedure with tradition-
al cold steel instruments and a superadded  correc-
tion of concurrent nasal pathology. In addition it 
can be offered in acute infective conditions of 
lacrimal sac, carry lesser morbidities, the paradigm 
has now shifted in favor of ETDCR. 

One of the advantage of endoscopic approach is 
to deal with nasal pathology simultaneously. This 
may range from correction of nasal septal deviation 
to have sufficient access to lacrimal anatomy or the 
treatment of symptomatic septal or turbinate and 
sinus disorder in the same sitting13.In this series we 
performed 13 septoplasty  and one anterior partial 
middle turbinectomy relieving the nasal and sinuses 
symptoms.

In one of the identical series14  the preoperative 
workup protocol dacryocystography and CT scan 
was routinely done in all the cases to know the site 
of obstruction. In the current series CT scan and 
dacryocystography was done only in two case with 
previous history of maxillofacial trauma. We consid-
ered clinical workup to be sufficient to assess the 
level of obstruction of nasolacrimal pathway. This 
saved the cost of the procedure significantly.

The use of endoilluminator light or vitrectomy light 
has been advocated through one of the punctum 
to identify the exact position of lacrimal sac intrana-
sally by some authors in post-traumatic or revision 
cases15.  While it is not considered useful by Ananth.  

et. al as the position of sac is more or less constant in 
their view 16. At our center we used endolight 
routinely in every case as minor variations in the 
lacrimal sac anatomy were commonly encoun-
tered in our series. This particularly pertains to the 
superior limit which is documented to be 8mm 
above the anterior attachment of middle turbinate 
17. We found it at the level of anterior attachment in 
seven cases. We recommend the use of endolight 
in every case to pick up any surprising variation in 
anatomy, preventing any mishap during the proce-
dure.
 
The exposure of lacrimal sac and marsupialization it 
into the nasal cavity were evolved in our experi-
ence with time. Initially it was diathermy of mucosa 
of frontal process of maxilla done to minimize bleed-
ing. Then we started the superior, inferior and anteri-
or incisions to have a posterior based flap. Bone 
over the sac was removed by Kerrison rongeur. 
Difficulties to encounter thickness of bone in superi-
or aspect forced us to use drill with 2mm diamond 
burr .The use of powered instruments helped in 
complete exposure of lacrimal sac, thereby creat-
ing easy in marsupialization as followed by others 18. 
It is documented in one of the series that inade-
quate bone removal is the important cause of 
failure 19. Use of powered drill has become a 
standard protocol of the procedure now. The 
current practice is to create the anterior and poste-
rior flap and this gives better outcome. Creation of 
ostium could be achieved by endoluminal 
transcanlicular diode laser 20, but expensive equip-
ment and a lower success rate has discouraged its 
routine use.

Many adjunctive procedure are done to keep the 
ostium patent to have good long term results. One 
is application of Mitomycin C, an antimitotic drug 
application around newly created ostium. This 
prevent fibrosis and closure 21. Another method is 
the use of silicon tubes stents. Various comparative 
studies did not show any advantage of stents in 
achieving the higher success rate 22, rather its use 
has caused crusting, granulations formation and 
infection, dropping the successful outcome 23, 24.  In 
our series none of the adjunct procedures are used 
routinely. We selectively use stenting in revision 
ETDCR from failed ExDCR and in cases with history of 
trauma. Our center has previously described the 
experiences with ETDCR without stenting 25. Our 
center recommend non stenting in primary ETDCR. 
This recommendation is based on higher success 
rate in our series.

The complications of ETDCR includes preoperative 
hemorrhage, trauma to perioperative structures like 
uncinate process ,orbital trauma with transient 
damage to middle rectus muscle causing diplopia, 
synachie  between rhinostomy and the nasal 
septum resulting in the closure and hence recur-
rence of epiphora 26. We had encountered only 

lower lid edema and mild postoperative epistaxis 
which were managed conservatively.

CONCLUSION

The success rate in our series is indicates the logical 
choice of the endoscopic approach to the 
conventional nasolacrimal duct obstruction opera-
tion. The ETDCR with powered instruments ensures 
complete exposer of lacrimal sac, particularly the 
superior aspect results in sufficiently large rhinosto-
my to prevent re-stenosis and recurrence of symp-
toms. The use of trans illumination of lacrimal sac by 
endolight is useful tool in   to identify variations in 
anatomy.  Meticulous surgical approach and com-
prehensive post-operative care in first two weeks 
resulted in higher success rates. The silicon stenting is 
required in selected cases and Mitomycin C appli-
cation is not essential.
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INTRODUCTION 

Oral cancer is regarded as the sixth communal 
malignancy and is the foremost cause for the death 
1. Pakistan and India fall in high risk zone of oral 
squamous cell carcinoma (OSCC) with prevalence 
rates of 10% and 40% respectively, as presentation is 
late and treatment is not optimum. Regardless of 
recent advancements in surgical and adjuvant 
chemo-radiotherapy the five-year survival rate 
remains to be 50% 2.

The lymph node involvement reflects biological 
aggressiveness of OSCC. As the oral cavity have 
abundant lymphatic network, the risk of develop-
ment of nodal metastasis varies between 19%-57% 
even in the early stages 2. This causes the survival 
rate to be decreased up to 50% or more4. Currently 
the size and thickness of tumor are used to predict 

the prognosis of oral cancer5. Increased tumor size 
and thickness are related to the lymph node metas-
tases, recurrence of tumor as well as poor progno-
sis6. There is 12% risk of metastasis when tumor thick-
ness is of 6 mm or less; however when thickness was 
7 mm or more, the risk increased to 57% 7. The 
outcome of OSCC is greatly influenced by the 
stage of the disease as well. Early staged tumors 
have better prognosis and less aggressive treat-
ments 8.The objective of this study was to compare 
lymph node metastases with different histopatho-
logical parameters in order to identify the high risk 
patients for extensive treatment and to predict their 
prognosis.

METHODS 

This cross-sectional study comprises of 140 OSCC 
patients aged 18–80 years with no sex predilection, 

visiting the Department of Maxillofacial Surgery, 
Ziauddin College of Dentistry, between April 2014 to 
July 2015. The study approval was taken by the 
Ethics Review Committee, of Ziauddin University 
(0241114SMMPHIL). Eligible participants were 
informed and written consent was sought.

Oral specimens were fixed overnight in 10% 
buffered formalin and routinely processed. 4-5 µm 
thick, paraffin embedded tumor sections were 
stained with Haematoxylin and Eosin. Histological 
grade was assessed according to Broders classifica-
tion 10. Stage was determined by using American 
Joint Committee on Cancer (AJCC) TNM classifica-
tion11.

SPSS (v.21.0) was used for statistical analysis. Data 
for categorical variables were expressed in frequen-
cies and percentages. Chi-square test was used to 
find the association among different groups. 
Kruskal-Willis and Mann-Whitney test were used to 

find the difference in the mean ranks of tumor size 
and thickness. P-value less than 0.05 was regarded 
as statistically significant.

RESULTS

There were 90 (64.3%) male and 50 (35.7%) female 
OSCC patients. 29.8% patients were in 49-58 years 
age group. Lymph node metastases were present in 
72 (51.4%) OSCC patients with, 22 (15.7%) N1a, 11 
(7.8%) N1b, 10 (7.1%)  N2a, and 29 (20.7%) N2b. Both 
gender and age had no significant association with 
cervical lymph node metastasis.

Buccal mucosa was found to be the most common 
site of tumor (69; 49.3%) showing no significant 
association with lymph node metastases (p<0.268). 
87(62.1%) of cases were moderately differentiated 
(p<0.026) while 71(50.4%) patients were Stage IV 
disease (p<0.05). 

Table 1 Association of lymph node involvement with tumor stage and grade

† Obtained from Pearson Chi-Square test.*Significant at <0.05. (N - Lymph Node Involvement)

Perineural invasion was present in 32 patients (p>0.05) while LVI invasion in 12 patients (p<0.074).The mean 
tumor size was 3.45mm ± 1.95mm and showed statistically significant association with lymph node metasta-
ses (p<0.032). Mean tumor thickness was 1.8 ± 1.6mm) and showed statistically significant association with 
lymph node involvement (p<0.05) 

DISCUSSION

In line with the reported evidence, Lymph node 
metastases is found in approximately 34%-50% of 
OSCC patients 12. We report an increased incidence 
of OSCC in older aged males. However, the 
incidence is increasing in younger age group 
patients as well as in females13 due to increased 
usage of tobacco, alcohol and dietary inadequa-
cies like insufficient intake of vegetables and fruits14.

In our study, buccal mucosa (46.8%) was the com-
monly involved site. However, in the west, tongue 
along with floor of mouth are commonest sites of 
OSCC 4 due to practices of alcohol use. 13

Tumor size and thickness showed significant associa-
tion with lymph nodes metastasis (p<0.032) (p<0.05) 
which is in agreement with other studies 15,16,17. How-
ever, disparity exists for optimal tumor thickness 
cutoff point 18, 19. In our study the cut off for tumor 
thickness is 3.1 mm while earlier studies have 
proposed 3mm to 6mm as cutoff point18. The prog-
nosis changed significantly at a cut–off of less than 
4mm of tumor thickness with local control, nodal 
disease and survival rates of 91%, 8%, and 100% 
respectively, compared with 84%, 48% and 74% for 
those 4mm or more20. So, Early detection of tumor 
will result in smaller tumor size, tumor thickness< 3 
mm and hence better prognosis, quality of life and 
long term survival.

Concurrent with other studies21, 22, we reported 
significant association of tumor stage with lymph 
node metastasis (p<0.05).It has been suggested to 

combine TT with the pathological staging to obtain 
a modified pT classification23 as TT being third 
dimension of tumor is accurate prognosticator of 
metastasis22. In our study, majority of cases were 
moderately differentiated showing significant 
association with lymph node metastasis 6, 10. Further-
more, grading system is considered as poor indica-
tor of outcome and response it is attributed to intra- 
observer variability in morphological assessment of 
degree of keratinization, pleomorphism (cellular + 
nuclear) and mitosis 24.

Lymphovascular and PNI are reported to have a 
substantial association with tumor size,  grade, 
nodes and with overall prognosis25, while others 
found no significant association of these 
variables26,27.Our study showed no significant associ-
ation with PNI. The variation in significance of PNI is 
most likely attributed to inconsistency in the meth-
odology along with limited number of cases being 
analyzed 28. Therefore, for validation advance 
studies are required.

CONCLUSION

A significant association between nodal involve-
ment and grade, stage, tumor size and tumor thick-
ness was found in oral squamous cell carcinoma. 
We recommend incorporation of these histopatho-
logical variables not only in protocols for treatment 
but also for assessment of prognosis. However 
further studies with larger sample size are warranted 
to justify these results.
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Lymph nodes Stage n (%) Grade n (%)

N()

N1a

N1b

N2a

N2b

Total

p-value

I II III IV G1 G2 G3

10 (14.7) 35 (50.0) 15 (22.1) 9 (13.2) 13 (19.1) 47 (69.1)

13 (59.1)

5 (45.5)

8 (80.0)

14 (48.3)

87 (62.1)

4 (18.2)

1 (9.1)

2 (20.0)

3 (10.3)

23 (16.4)

15 (68.2)

8 (72.7)

7 (31.8)

2 (18.2)1 (9.1)

10 (100.0)

29 (100.0)

71 (50.7)24 (17.1)35 (25.0)

0.00†* 0.02†*

10 (14.7)

8 (11.8)

5 (22.7)

5 (45.5)

12 (41.4)

30 (21.4)
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HISTOPATHOLOGICAL PREDICTORS OF NODAL METASTASES IN ORAL SQUAMOUS CELL CARCINOMA

INTRODUCTION

Dacryocystorhinostomy (DCR) is the surgical proce-
dure   done to relieve the obstruction of the naso-
lacrimal duct. The objective is to surgically marsupi-
alize nasolacrimal sac into the nasal cavity evading 
the obstructed nasolacrimal duct. Traditionally, it is 
being done by ophthalmologist via an external 
approach through medial canthal incision. Though 
the functional output is mostly fruitful but this results 
in a visible scar. Therefore ophthalmologists and 
otolaryngologists started to look for an alternate 
approach through the nose, thereby avoiding the 
external scar.

A review of history of Endoscopic transnasal dacryo-
cystorhinostomy (ETDCR) revealed that Caldwell in 
1893 was credited with reporting of the intranasal 

route for DCR. He did this by trephination of naso-
lacrimal duct 1. West in 1910 presented his series 
using the transnasal route by removing the window 
of bone over the lacrimal sac2. Berryhill and Doren-
busch reported their 20 years’ experience in 1982 
wherein they modified the West’s operation and 
developed a trans septal approach to lacrimal sac 
by creation a window in the nasal septum to 
improve the visibility of area 3. Despite of a break-
through the interest among otolaryngologist 
remained low due to poor visibility with the tradition-
al headlight.

With the advent of endoscopes and their use in 
nasal surgery in nineties, experience of endoscopic 
dacryocystorhinostomy was beginning to appear in 
the literature. Rice in United States 4 and 
McDonough in 1989 5, presented their initial results 

of endoscopic DCR. .With the advantage of excel-
lent intranasal visualization of anatomy, and simplic-
ity of the procedure appealed many. The basic 
method revolved around elevation of the mucosa 
and the bone over of the lacrimal sac and marsupi-
alization it into the nasal cavity. The interest of 
otolaryngologist in the procedure has enhanced 
globally, as is now reflected widely in medical litera-
ture since 1990. With the obvious advantages like 
freedom from external scar, no chances of damage 
to medial canthal ligament and comparable func-
tional results, the external DCR was taken as “end of 
an era” in 1997 6 .

In the beginning the procedure of ETDCR was done 
by traditional cold steel instruments. Continuing 
evolutions progressed it into a highly specialized 
procedure, utilizing laser7, powered instruments to 
remove the bone over lacrimal sac 8 , and applica-
tion of Mitomycin C to prevent stenosis of ostium 9.

The success rate has been measured in terms of 
restoration of functional anatomy in terms of a 
patent ostium, evidenced by endoscope, symp-
tomatic relief from epiphora and visualization of 
flow of   Fluorescein through ostium. In the most 
recent series by Ali et al the success rate was report-
ed to be around 97% in terms of anatomy and 91 % 
on the count of function 10. The parameters to 
achieve the high success rate are excellent visual-
ization, complete exposure of lacrimal sac particu-
larly above the axilla of middle turbinate, meticu-
lous surgical technique to marsupialize the lacrimal 
sac, aftercare of surgical site and follow-up. In the 
current study we have targeted all these factors to 
evaluate the usefulness and efficacy of the proce-
dure.

METHODS

This was a prospective study jointly done by Otolar-
yngology and Ophthalmology departments of 
Ziauddin University Hospital on all the patients who 
presented with epiphora due to nasolacrimal duct 
obstruction, mucocele, acute and chronic dacryo-
cystitis, from August 2011 to August 2013.

A total of 76 patients were included in the study 
who underwent ETDCR. All the patients were initially 
assessed in the ophthalmology department for 
demography and   the confirmation of nasolacrimal 
duct blockage. Regurgitation test and probing and 
syringing were employed. The otolaryngology 
assessment comprised of nasal examination with 
and without endoscope to pick any concomitant 
nasal and sinus pathology.

All surgeries were done under general anesthesia. 
Prior to that the nasal cavity was packed with 
neurosurgical patties soaked in 4% lignocaine with 
1:1000 adrenalin solution; these were placed 
around the middle turbinate for 10 minutes. After 

removal solution of 2% lignocaine with 1:200000 
adrenalin injected anterior to uncinate process and 
axilla of middle turbinate to obtain a bloodless 
operative field. In cases where deviated nasal 
septum was found to obstruct the view of surgical 
field, septoplasty was done. Both the puncta were 
dilated by Nettleship punctum dilator and then 
vitrectomy light was passed through the upper 
punctum. The nasal cavity was entered with Karl 
Storz 0° 4mm wide angle sinuscope attached to a 
Stryker camera system. With vitrectomy light trans 
illumination exact localization of lacrimal sac was 
noted. Two parallel incisions given by angled vitrec-
tomy knife, first 1 cm above the axilla of middle 
turbinate, and another just above the inferior 
turbinate. The length of the incisions were about 
8mm. A vertical incision uniting the previous incision 
given by angled vitrectomy knife 1 cm anterior to 
lacrimal crest. The mucoperiosteum was elevated 
by suction Freer’s elevator to expose the bone over 
the lacrimal sac and then removed. The lacrimal 
crest overlying the sac was removed by Kerrison 
2mm rongeur to expose the sac. The bone covering 
the superior sac was always found to be thicker and 
required to be removed by otological drill utilizing 
2mm diamond burr. The vitrectomy light could now 
be seen clearly and an incision was given over the 
lacrimal sac that was made tented by the light. 
Horizontal incisions made at the vertical incision on 
sac to create anterior and posterior flaps so that the 
lacrimal sac was now like opened book. The anteri-
or flap removed by the rongeur and posterior by 
Blakeley forceps so that the sac mucosa should be 
approximated to the nasal mucosa in the end. The 
silicon stenting was done only in cases with traumat-
ic injury to nasolacrimal duct or where revision Exter-
nal DCR or ETDCR was planned. A piece of gel 
foam was applied to the marsupialized sac and a 
light nasal packing with ribbon gauze soaked in 
fucidic ointment applied. 

Post-operative care and follow up

The nasal packs were removed after 24 hours and a 
seven day course of antibiotic and analgesic was 
prescribed along with saline nasal spray and antibi-
otic eye drops. Patients were followed in clinic every 
week for three consecutive weeks, then every 
month for six months and finally every three months. 
At the initial follow-up nasal cavities were examined 
for crusts and fibrin coagulum which were removed, 
subsequently neo ostium was examined for paten-
cy by Fluorescein test and improvement of symp-
toms.  In cases where silicon stents were applied, 
they were removed after 3 months.

RESULTS 

Between august 2011 and august 2013 76 (Female 
58 and 18 male) patients were treated for distal 
nasolacrimal duct obstruction by ETDCR. Mean age 
was 37.32(range 6-76). Of these 76 patients 67 were 

for primary ETDCR including two  post traumatic 
cases , 09 were  revision surgeries following failed 
external DCR (ExDCR ) done in other centers, and 
65 had an idiopathic nasolacrimal duct blockage. 
The duration of symptoms at the time of presenta-
tion was from less than six months to 20 years 
.Among the symptoms with which presented are 
depicted in Table 2. Among the sinunasal symptoms 
nasal obstruction was reported by eleven patients 
(14.43 %) though gross deviated nasal septum was 
found in twentysix patients (34.21 %). Septoplasty to 
achieve sufficient space to accommodate endo-
scopes and instruments was done in thirteen 
patients (17.10 %). ETDCR was done primarily in 
sixtyseven cases, and revision surgeries for failed 
ExDCR done in nine cases, table 3.
 
The patients were asked about the resolution in 
symptom after a follow-up of one year. Out of 72 
cases 94.75% have successful outcome in terms of 
relief from epiphora no recurrence of medial 
canthal swelling and lacrimal abscess, whereas four 
(5.26 %) cases had persistent epiphora. Among 
these four cases, three had rhinostomy closure 
observed due to fibrosis and one had middle 
turbinate hypertrophy obstructing the patent neo 
ostium on nasal endoscopic examination. Revision 
procedure were conducted and three out of four 
(75 %) cases had successful outcomes. The overall 
success rate in our series of primary and revision 
ETDCR is 98.68 %. Success in our series was deter-
mined by resolution of epiphora and patent ostium 
on one year follow-up.

No significant complications encountered per and 
postoperatively. One patient had mild epistaxis 
following removal of nasal pack after surgery, and 
one had mild lower eyelid edema, which was 
resolved by medical treatment.

Table 1: Demographics of 76 Patients who under-
went endoscopic transnasal Dacryocystorhinosto-
my Surgeries

Table 2: Clinical presentations of the patients

Table 3: Procedure of Endoscopic transnasal DCR 
procedures performed

Table 4: Success rates of the group and different 
subgroups

DISCUSSION 

Over two decades period from the beginning of 
endoscopic approach to lacrimal sac as of today 
ETDCR practice has gained momentum. It has now 
been adopted as a standard procedure for treating 
distal nasolacrimal duct blockage. The ExDCR 
considered by ophthalmologist as gold standard.   
ETDCR, when compared with the conventional 
method has brought equivocal functional success 
rate 11, 12. The obvious advantages being avoidance 
external scar , clear and magnified view of the 
lacrimal crest, ease of the procedure with tradition-
al cold steel instruments and a superadded  correc-
tion of concurrent nasal pathology. In addition it 
can be offered in acute infective conditions of 
lacrimal sac, carry lesser morbidities, the paradigm 
has now shifted in favor of ETDCR. 

One of the advantage of endoscopic approach is 
to deal with nasal pathology simultaneously. This 
may range from correction of nasal septal deviation 
to have sufficient access to lacrimal anatomy or the 
treatment of symptomatic septal or turbinate and 
sinus disorder in the same sitting13.In this series we 
performed 13 septoplasty  and one anterior partial 
middle turbinectomy relieving the nasal and sinuses 
symptoms.

In one of the identical series14  the preoperative 
workup protocol dacryocystography and CT scan 
was routinely done in all the cases to know the site 
of obstruction. In the current series CT scan and 
dacryocystography was done only in two case with 
previous history of maxillofacial trauma. We consid-
ered clinical workup to be sufficient to assess the 
level of obstruction of nasolacrimal pathway. This 
saved the cost of the procedure significantly.

The use of endoilluminator light or vitrectomy light 
has been advocated through one of the punctum 
to identify the exact position of lacrimal sac intrana-
sally by some authors in post-traumatic or revision 
cases15.  While it is not considered useful by Ananth.  

et. al as the position of sac is more or less constant in 
their view 16. At our center we used endolight 
routinely in every case as minor variations in the 
lacrimal sac anatomy were commonly encoun-
tered in our series. This particularly pertains to the 
superior limit which is documented to be 8mm 
above the anterior attachment of middle turbinate 
17. We found it at the level of anterior attachment in 
seven cases. We recommend the use of endolight 
in every case to pick up any surprising variation in 
anatomy, preventing any mishap during the proce-
dure.
 
The exposure of lacrimal sac and marsupialization it 
into the nasal cavity were evolved in our experi-
ence with time. Initially it was diathermy of mucosa 
of frontal process of maxilla done to minimize bleed-
ing. Then we started the superior, inferior and anteri-
or incisions to have a posterior based flap. Bone 
over the sac was removed by Kerrison rongeur. 
Difficulties to encounter thickness of bone in superi-
or aspect forced us to use drill with 2mm diamond 
burr .The use of powered instruments helped in 
complete exposure of lacrimal sac, thereby creat-
ing easy in marsupialization as followed by others 18. 
It is documented in one of the series that inade-
quate bone removal is the important cause of 
failure 19. Use of powered drill has become a 
standard protocol of the procedure now. The 
current practice is to create the anterior and poste-
rior flap and this gives better outcome. Creation of 
ostium could be achieved by endoluminal 
transcanlicular diode laser 20, but expensive equip-
ment and a lower success rate has discouraged its 
routine use.

Many adjunctive procedure are done to keep the 
ostium patent to have good long term results. One 
is application of Mitomycin C, an antimitotic drug 
application around newly created ostium. This 
prevent fibrosis and closure 21. Another method is 
the use of silicon tubes stents. Various comparative 
studies did not show any advantage of stents in 
achieving the higher success rate 22, rather its use 
has caused crusting, granulations formation and 
infection, dropping the successful outcome 23, 24.  In 
our series none of the adjunct procedures are used 
routinely. We selectively use stenting in revision 
ETDCR from failed ExDCR and in cases with history of 
trauma. Our center has previously described the 
experiences with ETDCR without stenting 25. Our 
center recommend non stenting in primary ETDCR. 
This recommendation is based on higher success 
rate in our series.

The complications of ETDCR includes preoperative 
hemorrhage, trauma to perioperative structures like 
uncinate process ,orbital trauma with transient 
damage to middle rectus muscle causing diplopia, 
synachie  between rhinostomy and the nasal 
septum resulting in the closure and hence recur-
rence of epiphora 26. We had encountered only 

lower lid edema and mild postoperative epistaxis 
which were managed conservatively.

CONCLUSION

The success rate in our series is indicates the logical 
choice of the endoscopic approach to the 
conventional nasolacrimal duct obstruction opera-
tion. The ETDCR with powered instruments ensures 
complete exposer of lacrimal sac, particularly the 
superior aspect results in sufficiently large rhinosto-
my to prevent re-stenosis and recurrence of symp-
toms. The use of trans illumination of lacrimal sac by 
endolight is useful tool in   to identify variations in 
anatomy.  Meticulous surgical approach and com-
prehensive post-operative care in first two weeks 
resulted in higher success rates. The silicon stenting is 
required in selected cases and Mitomycin C appli-
cation is not essential.
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Table 2:  Association of lymph nodes with invasions, tumor size and thickness

† Obtained from Pearson Chi-Square test. *Significant at <0.05 (N - Lymph Node Involvement)

DISCUSSION

In line with the reported evidence, Lymph node 
metastases is found in approximately 34%-50% of 
OSCC patients 12. We report an increased incidence 
of OSCC in older aged males. However, the 
incidence is increasing in younger age group 
patients as well as in females13 due to increased 
usage of tobacco, alcohol and dietary inadequa-
cies like insufficient intake of vegetables and fruits14.

In our study, buccal mucosa (46.8%) was the com-
monly involved site. However, in the west, tongue 
along with floor of mouth are commonest sites of 
OSCC 4 due to practices of alcohol use. 13

Tumor size and thickness showed significant associa-
tion with lymph nodes metastasis (p<0.032) (p<0.05) 
which is in agreement with other studies 15,16,17. How-
ever, disparity exists for optimal tumor thickness 
cutoff point 18, 19. In our study the cut off for tumor 
thickness is 3.1 mm while earlier studies have 
proposed 3mm to 6mm as cutoff point18. The prog-
nosis changed significantly at a cut–off of less than 
4mm of tumor thickness with local control, nodal 
disease and survival rates of 91%, 8%, and 100% 
respectively, compared with 84%, 48% and 74% for 
those 4mm or more20. So, Early detection of tumor 
will result in smaller tumor size, tumor thickness< 3 
mm and hence better prognosis, quality of life and 
long term survival.

Concurrent with other studies21, 22, we reported 
significant association of tumor stage with lymph 
node metastasis (p<0.05).It has been suggested to 

combine TT with the pathological staging to obtain 
a modified pT classification23 as TT being third 
dimension of tumor is accurate prognosticator of 
metastasis22. In our study, majority of cases were 
moderately differentiated showing significant 
association with lymph node metastasis 6, 10. Further-
more, grading system is considered as poor indica-
tor of outcome and response it is attributed to intra- 
observer variability in morphological assessment of 
degree of keratinization, pleomorphism (cellular + 
nuclear) and mitosis 24.

Lymphovascular and PNI are reported to have a 
substantial association with tumor size,  grade, 
nodes and with overall prognosis25, while others 
found no significant association of these 
variables26,27.Our study showed no significant associ-
ation with PNI. The variation in significance of PNI is 
most likely attributed to inconsistency in the meth-
odology along with limited number of cases being 
analyzed 28. Therefore, for validation advance 
studies are required.

CONCLUSION

A significant association between nodal involve-
ment and grade, stage, tumor size and tumor thick-
ness was found in oral squamous cell carcinoma. 
We recommend incorporation of these histopatho-
logical variables not only in protocols for treatment 
but also for assessment of prognosis. However 
further studies with larger sample size are warranted 
to justify these results.
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Lymph 
nodes

Perinerual
invasion

n(%)

Lymphovascular
invasion

n(%)

Distant
invasion

n(%)
Tumor size

(mm)

Tumor 
Thickness

(mm)
Absent Present Absent Present Absent Present

No

N1a

N1b

N2a

N2b

Total

p-value

49
(72.1)

17
(77.3)

10
(90.9)

9(90.9)

23
(79.3)

108
(77.1)

19
(27.9)

5(22.7)

1(9.1)

1(10.0)

6(20.7)

32(22.9)

66(97.1)

17(77.3)

10(90.9)

9(90.9)

26(89.7)

128
(91.4)

2(2.9) 3.15+1.25

5(22.7)

1(9.1)

1(10.0)

3(10.3)

12(8.6)

68
(100.0)

19
(86.4)

11
(100.0)

10
(100.0)

24
(82.8)

132
(94.3)

3(13.6)

5(17.2)

8(5.7)

1.44+1.3

2.73+1.36 2.12+0.66

4.63+2.66 2.05+1.19

3.15+1.25 1.44+1.3

3.15+1.25 1.44+1.3

Mean=
3.45+1.95

Mean=1.8+1.6

0.000*0.032*0.004†*0.07†0.52†
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INTRODUCTION

Dacryocystorhinostomy (DCR) is the surgical proce-
dure   done to relieve the obstruction of the naso-
lacrimal duct. The objective is to surgically marsupi-
alize nasolacrimal sac into the nasal cavity evading 
the obstructed nasolacrimal duct. Traditionally, it is 
being done by ophthalmologist via an external 
approach through medial canthal incision. Though 
the functional output is mostly fruitful but this results 
in a visible scar. Therefore ophthalmologists and 
otolaryngologists started to look for an alternate 
approach through the nose, thereby avoiding the 
external scar.

A review of history of Endoscopic transnasal dacryo-
cystorhinostomy (ETDCR) revealed that Caldwell in 
1893 was credited with reporting of the intranasal 

route for DCR. He did this by trephination of naso-
lacrimal duct 1. West in 1910 presented his series 
using the transnasal route by removing the window 
of bone over the lacrimal sac2. Berryhill and Doren-
busch reported their 20 years’ experience in 1982 
wherein they modified the West’s operation and 
developed a trans septal approach to lacrimal sac 
by creation a window in the nasal septum to 
improve the visibility of area 3. Despite of a break-
through the interest among otolaryngologist 
remained low due to poor visibility with the tradition-
al headlight.

With the advent of endoscopes and their use in 
nasal surgery in nineties, experience of endoscopic 
dacryocystorhinostomy was beginning to appear in 
the literature. Rice in United States 4 and 
McDonough in 1989 5, presented their initial results 

of endoscopic DCR. .With the advantage of excel-
lent intranasal visualization of anatomy, and simplic-
ity of the procedure appealed many. The basic 
method revolved around elevation of the mucosa 
and the bone over of the lacrimal sac and marsupi-
alization it into the nasal cavity. The interest of 
otolaryngologist in the procedure has enhanced 
globally, as is now reflected widely in medical litera-
ture since 1990. With the obvious advantages like 
freedom from external scar, no chances of damage 
to medial canthal ligament and comparable func-
tional results, the external DCR was taken as “end of 
an era” in 1997 6 .

In the beginning the procedure of ETDCR was done 
by traditional cold steel instruments. Continuing 
evolutions progressed it into a highly specialized 
procedure, utilizing laser7, powered instruments to 
remove the bone over lacrimal sac 8 , and applica-
tion of Mitomycin C to prevent stenosis of ostium 9.

The success rate has been measured in terms of 
restoration of functional anatomy in terms of a 
patent ostium, evidenced by endoscope, symp-
tomatic relief from epiphora and visualization of 
flow of   Fluorescein through ostium. In the most 
recent series by Ali et al the success rate was report-
ed to be around 97% in terms of anatomy and 91 % 
on the count of function 10. The parameters to 
achieve the high success rate are excellent visual-
ization, complete exposure of lacrimal sac particu-
larly above the axilla of middle turbinate, meticu-
lous surgical technique to marsupialize the lacrimal 
sac, aftercare of surgical site and follow-up. In the 
current study we have targeted all these factors to 
evaluate the usefulness and efficacy of the proce-
dure.

METHODS

This was a prospective study jointly done by Otolar-
yngology and Ophthalmology departments of 
Ziauddin University Hospital on all the patients who 
presented with epiphora due to nasolacrimal duct 
obstruction, mucocele, acute and chronic dacryo-
cystitis, from August 2011 to August 2013.

A total of 76 patients were included in the study 
who underwent ETDCR. All the patients were initially 
assessed in the ophthalmology department for 
demography and   the confirmation of nasolacrimal 
duct blockage. Regurgitation test and probing and 
syringing were employed. The otolaryngology 
assessment comprised of nasal examination with 
and without endoscope to pick any concomitant 
nasal and sinus pathology.

All surgeries were done under general anesthesia. 
Prior to that the nasal cavity was packed with 
neurosurgical patties soaked in 4% lignocaine with 
1:1000 adrenalin solution; these were placed 
around the middle turbinate for 10 minutes. After 

removal solution of 2% lignocaine with 1:200000 
adrenalin injected anterior to uncinate process and 
axilla of middle turbinate to obtain a bloodless 
operative field. In cases where deviated nasal 
septum was found to obstruct the view of surgical 
field, septoplasty was done. Both the puncta were 
dilated by Nettleship punctum dilator and then 
vitrectomy light was passed through the upper 
punctum. The nasal cavity was entered with Karl 
Storz 0° 4mm wide angle sinuscope attached to a 
Stryker camera system. With vitrectomy light trans 
illumination exact localization of lacrimal sac was 
noted. Two parallel incisions given by angled vitrec-
tomy knife, first 1 cm above the axilla of middle 
turbinate, and another just above the inferior 
turbinate. The length of the incisions were about 
8mm. A vertical incision uniting the previous incision 
given by angled vitrectomy knife 1 cm anterior to 
lacrimal crest. The mucoperiosteum was elevated 
by suction Freer’s elevator to expose the bone over 
the lacrimal sac and then removed. The lacrimal 
crest overlying the sac was removed by Kerrison 
2mm rongeur to expose the sac. The bone covering 
the superior sac was always found to be thicker and 
required to be removed by otological drill utilizing 
2mm diamond burr. The vitrectomy light could now 
be seen clearly and an incision was given over the 
lacrimal sac that was made tented by the light. 
Horizontal incisions made at the vertical incision on 
sac to create anterior and posterior flaps so that the 
lacrimal sac was now like opened book. The anteri-
or flap removed by the rongeur and posterior by 
Blakeley forceps so that the sac mucosa should be 
approximated to the nasal mucosa in the end. The 
silicon stenting was done only in cases with traumat-
ic injury to nasolacrimal duct or where revision Exter-
nal DCR or ETDCR was planned. A piece of gel 
foam was applied to the marsupialized sac and a 
light nasal packing with ribbon gauze soaked in 
fucidic ointment applied. 

Post-operative care and follow up

The nasal packs were removed after 24 hours and a 
seven day course of antibiotic and analgesic was 
prescribed along with saline nasal spray and antibi-
otic eye drops. Patients were followed in clinic every 
week for three consecutive weeks, then every 
month for six months and finally every three months. 
At the initial follow-up nasal cavities were examined 
for crusts and fibrin coagulum which were removed, 
subsequently neo ostium was examined for paten-
cy by Fluorescein test and improvement of symp-
toms.  In cases where silicon stents were applied, 
they were removed after 3 months.

RESULTS 

Between august 2011 and august 2013 76 (Female 
58 and 18 male) patients were treated for distal 
nasolacrimal duct obstruction by ETDCR. Mean age 
was 37.32(range 6-76). Of these 76 patients 67 were 

for primary ETDCR including two  post traumatic 
cases , 09 were  revision surgeries following failed 
external DCR (ExDCR ) done in other centers, and 
65 had an idiopathic nasolacrimal duct blockage. 
The duration of symptoms at the time of presenta-
tion was from less than six months to 20 years 
.Among the symptoms with which presented are 
depicted in Table 2. Among the sinunasal symptoms 
nasal obstruction was reported by eleven patients 
(14.43 %) though gross deviated nasal septum was 
found in twentysix patients (34.21 %). Septoplasty to 
achieve sufficient space to accommodate endo-
scopes and instruments was done in thirteen 
patients (17.10 %). ETDCR was done primarily in 
sixtyseven cases, and revision surgeries for failed 
ExDCR done in nine cases, table 3.
 
The patients were asked about the resolution in 
symptom after a follow-up of one year. Out of 72 
cases 94.75% have successful outcome in terms of 
relief from epiphora no recurrence of medial 
canthal swelling and lacrimal abscess, whereas four 
(5.26 %) cases had persistent epiphora. Among 
these four cases, three had rhinostomy closure 
observed due to fibrosis and one had middle 
turbinate hypertrophy obstructing the patent neo 
ostium on nasal endoscopic examination. Revision 
procedure were conducted and three out of four 
(75 %) cases had successful outcomes. The overall 
success rate in our series of primary and revision 
ETDCR is 98.68 %. Success in our series was deter-
mined by resolution of epiphora and patent ostium 
on one year follow-up.

No significant complications encountered per and 
postoperatively. One patient had mild epistaxis 
following removal of nasal pack after surgery, and 
one had mild lower eyelid edema, which was 
resolved by medical treatment.

Table 1: Demographics of 76 Patients who under-
went endoscopic transnasal Dacryocystorhinosto-
my Surgeries

Table 2: Clinical presentations of the patients

Table 3: Procedure of Endoscopic transnasal DCR 
procedures performed

Table 4: Success rates of the group and different 
subgroups

DISCUSSION 

Over two decades period from the beginning of 
endoscopic approach to lacrimal sac as of today 
ETDCR practice has gained momentum. It has now 
been adopted as a standard procedure for treating 
distal nasolacrimal duct blockage. The ExDCR 
considered by ophthalmologist as gold standard.   
ETDCR, when compared with the conventional 
method has brought equivocal functional success 
rate 11, 12. The obvious advantages being avoidance 
external scar , clear and magnified view of the 
lacrimal crest, ease of the procedure with tradition-
al cold steel instruments and a superadded  correc-
tion of concurrent nasal pathology. In addition it 
can be offered in acute infective conditions of 
lacrimal sac, carry lesser morbidities, the paradigm 
has now shifted in favor of ETDCR. 

One of the advantage of endoscopic approach is 
to deal with nasal pathology simultaneously. This 
may range from correction of nasal septal deviation 
to have sufficient access to lacrimal anatomy or the 
treatment of symptomatic septal or turbinate and 
sinus disorder in the same sitting13.In this series we 
performed 13 septoplasty  and one anterior partial 
middle turbinectomy relieving the nasal and sinuses 
symptoms.

In one of the identical series14  the preoperative 
workup protocol dacryocystography and CT scan 
was routinely done in all the cases to know the site 
of obstruction. In the current series CT scan and 
dacryocystography was done only in two case with 
previous history of maxillofacial trauma. We consid-
ered clinical workup to be sufficient to assess the 
level of obstruction of nasolacrimal pathway. This 
saved the cost of the procedure significantly.

The use of endoilluminator light or vitrectomy light 
has been advocated through one of the punctum 
to identify the exact position of lacrimal sac intrana-
sally by some authors in post-traumatic or revision 
cases15.  While it is not considered useful by Ananth.  

et. al as the position of sac is more or less constant in 
their view 16. At our center we used endolight 
routinely in every case as minor variations in the 
lacrimal sac anatomy were commonly encoun-
tered in our series. This particularly pertains to the 
superior limit which is documented to be 8mm 
above the anterior attachment of middle turbinate 
17. We found it at the level of anterior attachment in 
seven cases. We recommend the use of endolight 
in every case to pick up any surprising variation in 
anatomy, preventing any mishap during the proce-
dure.
 
The exposure of lacrimal sac and marsupialization it 
into the nasal cavity were evolved in our experi-
ence with time. Initially it was diathermy of mucosa 
of frontal process of maxilla done to minimize bleed-
ing. Then we started the superior, inferior and anteri-
or incisions to have a posterior based flap. Bone 
over the sac was removed by Kerrison rongeur. 
Difficulties to encounter thickness of bone in superi-
or aspect forced us to use drill with 2mm diamond 
burr .The use of powered instruments helped in 
complete exposure of lacrimal sac, thereby creat-
ing easy in marsupialization as followed by others 18. 
It is documented in one of the series that inade-
quate bone removal is the important cause of 
failure 19. Use of powered drill has become a 
standard protocol of the procedure now. The 
current practice is to create the anterior and poste-
rior flap and this gives better outcome. Creation of 
ostium could be achieved by endoluminal 
transcanlicular diode laser 20, but expensive equip-
ment and a lower success rate has discouraged its 
routine use.

Many adjunctive procedure are done to keep the 
ostium patent to have good long term results. One 
is application of Mitomycin C, an antimitotic drug 
application around newly created ostium. This 
prevent fibrosis and closure 21. Another method is 
the use of silicon tubes stents. Various comparative 
studies did not show any advantage of stents in 
achieving the higher success rate 22, rather its use 
has caused crusting, granulations formation and 
infection, dropping the successful outcome 23, 24.  In 
our series none of the adjunct procedures are used 
routinely. We selectively use stenting in revision 
ETDCR from failed ExDCR and in cases with history of 
trauma. Our center has previously described the 
experiences with ETDCR without stenting 25. Our 
center recommend non stenting in primary ETDCR. 
This recommendation is based on higher success 
rate in our series.

The complications of ETDCR includes preoperative 
hemorrhage, trauma to perioperative structures like 
uncinate process ,orbital trauma with transient 
damage to middle rectus muscle causing diplopia, 
synachie  between rhinostomy and the nasal 
septum resulting in the closure and hence recur-
rence of epiphora 26. We had encountered only 

lower lid edema and mild postoperative epistaxis 
which were managed conservatively.

CONCLUSION

The success rate in our series is indicates the logical 
choice of the endoscopic approach to the 
conventional nasolacrimal duct obstruction opera-
tion. The ETDCR with powered instruments ensures 
complete exposer of lacrimal sac, particularly the 
superior aspect results in sufficiently large rhinosto-
my to prevent re-stenosis and recurrence of symp-
toms. The use of trans illumination of lacrimal sac by 
endolight is useful tool in   to identify variations in 
anatomy.  Meticulous surgical approach and com-
prehensive post-operative care in first two weeks 
resulted in higher success rates. The silicon stenting is 
required in selected cases and Mitomycin C appli-
cation is not essential.
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DISCUSSION

In line with the reported evidence, Lymph node 
metastases is found in approximately 34%-50% of 
OSCC patients 12. We report an increased incidence 
of OSCC in older aged males. However, the 
incidence is increasing in younger age group 
patients as well as in females13 due to increased 
usage of tobacco, alcohol and dietary inadequa-
cies like insufficient intake of vegetables and fruits14.

In our study, buccal mucosa (46.8%) was the com-
monly involved site. However, in the west, tongue 
along with floor of mouth are commonest sites of 
OSCC 4 due to practices of alcohol use. 13

Tumor size and thickness showed significant associa-
tion with lymph nodes metastasis (p<0.032) (p<0.05) 
which is in agreement with other studies 15,16,17. How-
ever, disparity exists for optimal tumor thickness 
cutoff point 18, 19. In our study the cut off for tumor 
thickness is 3.1 mm while earlier studies have 
proposed 3mm to 6mm as cutoff point18. The prog-
nosis changed significantly at a cut–off of less than 
4mm of tumor thickness with local control, nodal 
disease and survival rates of 91%, 8%, and 100% 
respectively, compared with 84%, 48% and 74% for 
those 4mm or more20. So, Early detection of tumor 
will result in smaller tumor size, tumor thickness< 3 
mm and hence better prognosis, quality of life and 
long term survival.

Concurrent with other studies21, 22, we reported 
significant association of tumor stage with lymph 
node metastasis (p<0.05).It has been suggested to 

combine TT with the pathological staging to obtain 
a modified pT classification23 as TT being third 
dimension of tumor is accurate prognosticator of 
metastasis22. In our study, majority of cases were 
moderately differentiated showing significant 
association with lymph node metastasis 6, 10. Further-
more, grading system is considered as poor indica-
tor of outcome and response it is attributed to intra- 
observer variability in morphological assessment of 
degree of keratinization, pleomorphism (cellular + 
nuclear) and mitosis 24.

Lymphovascular and PNI are reported to have a 
substantial association with tumor size,  grade, 
nodes and with overall prognosis25, while others 
found no significant association of these 
variables26,27.Our study showed no significant associ-
ation with PNI. The variation in significance of PNI is 
most likely attributed to inconsistency in the meth-
odology along with limited number of cases being 
analyzed 28. Therefore, for validation advance 
studies are required.

CONCLUSION

A significant association between nodal involve-
ment and grade, stage, tumor size and tumor thick-
ness was found in oral squamous cell carcinoma. 
We recommend incorporation of these histopatho-
logical variables not only in protocols for treatment 
but also for assessment of prognosis. However 
further studies with larger sample size are warranted 
to justify these results.
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DISCUSSION

In line with the reported evidence, Lymph node 
metastases is found in approximately 34%-50% of 
OSCC patients 12. We report an increased incidence 
of OSCC in older aged males. However, the 
incidence is increasing in younger age group 
patients as well as in females13 due to increased 
usage of tobacco, alcohol and dietary inadequa-
cies like insufficient intake of vegetables and fruits14.

In our study, buccal mucosa (46.8%) was the com-
monly involved site. However, in the west, tongue 
along with floor of mouth are commonest sites of 
OSCC 4 due to practices of alcohol use. 13

Tumor size and thickness showed significant associa-
tion with lymph nodes metastasis (p<0.032) (p<0.05) 
which is in agreement with other studies 15,16,17. How-
ever, disparity exists for optimal tumor thickness 
cutoff point 18, 19. In our study the cut off for tumor 
thickness is 3.1 mm while earlier studies have 
proposed 3mm to 6mm as cutoff point18. The prog-
nosis changed significantly at a cut–off of less than 
4mm of tumor thickness with local control, nodal 
disease and survival rates of 91%, 8%, and 100% 
respectively, compared with 84%, 48% and 74% for 
those 4mm or more20. So, Early detection of tumor 
will result in smaller tumor size, tumor thickness< 3 
mm and hence better prognosis, quality of life and 
long term survival.

Concurrent with other studies21, 22, we reported 
significant association of tumor stage with lymph 
node metastasis (p<0.05).It has been suggested to 

combine TT with the pathological staging to obtain 
a modified pT classification23 as TT being third 
dimension of tumor is accurate prognosticator of 
metastasis22. In our study, majority of cases were 
moderately differentiated showing significant 
association with lymph node metastasis 6, 10. Further-
more, grading system is considered as poor indica-
tor of outcome and response it is attributed to intra- 
observer variability in morphological assessment of 
degree of keratinization, pleomorphism (cellular + 
nuclear) and mitosis 24.

Lymphovascular and PNI are reported to have a 
substantial association with tumor size,  grade, 
nodes and with overall prognosis25, while others 
found no significant association of these 
variables26,27.Our study showed no significant associ-
ation with PNI. The variation in significance of PNI is 
most likely attributed to inconsistency in the meth-
odology along with limited number of cases being 
analyzed 28. Therefore, for validation advance 
studies are required.

CONCLUSION

A significant association between nodal involve-
ment and grade, stage, tumor size and tumor thick-
ness was found in oral squamous cell carcinoma. 
We recommend incorporation of these histopatho-
logical variables not only in protocols for treatment 
but also for assessment of prognosis. However 
further studies with larger sample size are warranted 
to justify these results.
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DISCUSSION

In this follow up study of IDA patients, recruited 
through internal medicine OPD of a tertiary care 
hospital, we measured baseline hepcidin levels and 
evaluated the performance of SH concentration as 
a biopredictor to diagnose responsiveness to OIT. 
Our mean baseline hepcidin value in IDA patients 
was higher than that reported by Naqvi et.al; 23. 

Ramesh kumar reported mean hepcidin levels of 
33.6±5.5ng/ml in 5out of 218 IDA patients27. Finding 
of Ramesh kumar was almost similar to our study; 
however the sample size was only 5 and cannot be 
generalized for whole population. Previously done 
studies in western region report mean hepcidin 
levels in IDA patients to be lesser than normal refer-
ence range11,18.  Reasons for a higher mean base-
line hepcidin levels in IDA patients in our study as 
compared to levels reported in western studies may 
be due to different, ELISA kit (MyBioSource), hepci-
din quantification method e.g. mass spectrometry; 
environmental pollution, circadian rhythm28 and 
genetic makeup11,18.  

Hepcidin level of >20ng/mL as a cut off value 
predicts unresponsiveness OIT with sensitivity of 
41.3%, specificity of 84.4%, PPV of 81.6% and NPV of 
46.3% 29. Our AUC for hepcidin was 0.73 [95% CI: 
0.63, 0.83] with post treated Hb, and this moderately 
predicted response to OIT. 

Pasricha et.al; reports, in a study for SH as diagnostic 
test of ID in female blood donors of premenopausal 
age, AUCROC curves for SH compared with ferritin 
<15 ng/mL and with sTfR-F index>3.2 as 0.87(0.82, 
0.92) in 59 ID donors and 0.89 (0.84, 0.93) in 53 ID 
donors respectively. Furthermore, Hepcidin cutoff 
value of <8ng/mL, had sensitivity and specificity of 
41.5% and 97.6%. However when cutoff value 
increased to <18ng/mL sensitivity and specificity 
was 79.2% and 85.6% respectively18. Pasricha et.al; 
obtained different result as he included non-ane-
mic ID patients, who donated blood three times a 
year, however, in our study chronic blood loss was 
excluded. Furthermore, erythropoiesis, due to 
increased blood donation, may inhibit hepcidin 
production, and thus lower SH levels14.

Hepcidin has been evaluated as a modest predic-
tor of dietary iron bioavailability in n=4 subjects after 
oral iron dose of 3.8 and 60 mg of iron for fourteen 
days30, our study also demonstrated SH as a modest 
bio predictor of Hb response to OIT. 

Concurrent to other studies this study recommends 
that severely anemic patients have high hepcidin 
levels; such patients may have a high propensity of 
failure to OIT29. This may warrant earlier and serial 
follow up and change in course of therapy at an 
earlier time. However, it needs to be determined if 
these patients are better candidate for earlier initia-

tion of intravenous iron therapy.
 
Future endeavors for hepcidin may involve its use as 
a point of care instrument for diagnosing IDA or iron 
status of patient in a developing country setting. 
Further research is warranted as normal reference 
range for hepcidin has not been standardized yet. 
Additionally, lack of automated analyzer limits 
clinical application of serum hepcidin for now.19

CONCLUSION

Serum hepcidin-25 moderately predicts response to 
oral iron therapy in IDA patients, hemoglobin 
improvement after 8 weeks of iron therapy was less 
compared to individual with low hepcidin. This 
indicates, an inverse relation exists between hepci-
din levels and improvement in hemoglobin levels. 

No disclosure and no conflict of interest. 
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